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1.
Introductory Comment

The purpose of the WMO BUFR Trial is the validation of the New BUFR Template for AMDAR proposed and approved by the CBS ET on Data Representation and Codes at its meeting in Prague 2002 before being approved by the CBS.


DWD as one of the AMDAR BUFR data providers was asked by the WMO AMDAR Panel on behalf of the CBS ET/DR&C to implement the New BUFR Template and to test it in an operational environment in collaboration with another NWS as a test partner and receiver of the test messages.

KNMI and CMC declared their willingness to participate in the WMO BUFR trial and to act as test partners.

The trial was performed by all participants as a contribution in kind to the work of WMO and the AMDAR Panel in particular.  

2. Trial Arrangements
The operational Lufthansa (LH) AMDAR data are coded by the LH company Lido from ARINC 620-3 to FM 94 BUFR. Therefore the realisation of the trial was planned in compliance with the recommendations according to ref. [2] chap. 1.3.4 in following steps:

· Development of the new BUFR encoder by Lido and implementation at a separate data processing system parallel to the operational system "MetConcentrator". 

· Encoding of operational AMDAR data and transmission both in the currently valid and the new format as BUFR bulletins with the header IUAX01 and IUAX40 to DWD via ISDN link for the subsequent data comparison.

· Transmission of the BUFR bulletins IUAX40 in the new format to the test partners KNMI and CMC via GTS.

· Decoding of the received bulletins by the test partners with independently developed decoders. For this, DWD and CMC used their own developed decoders, while KNMI used the DWD decoder. Since the BUFR data were produced by Lido with its own encoder, DWD could act as test receiver too. 

· Re-encoding of the decoded BUFR bulletins by the receivers and transmission to DWD for decoding and comparison with the original data.


In preparation of the BUFR trial the following administrative arrangements were made:

· Specification of the BUFR encoding software according to ref. [1] and [2]. Contract with Lido for development, implementation and test of the new BUFR encoding program.

· Installation of a separate data base for the test and reference BUFR data.

· Licence contract with KNMI for delivering and use of the source code of the DWD de/encoding program.

· Bilateral agreements between the test partners to perform the trial.

· Information about bulletin headers and addressees to the involved GTS centres.  

The alphanumeric format FM 95 CREX (unused in DWD) was not part of the trial.

3. Timetable

The BUFR trial between Lido, DWD, KNMI and CMC was performed in the period from 25th July to 24th October 2003 in three stages:

BUFR Pre-test  Lido - DWD from 25th July to 19th August 2003

· 26th Jun
Contract DWD - Lido for development and test of the new BUFR encoder

· 25th July
First transmission of BUFR bulletins to DWD via ISDN link to validate the


new encoding program

· 01st Aug
First continuous transmission and faultless decoding of the BUFR bulletins

· 19th Aug
End of the pre-tests.


BUFR Trial  Lido - DWD - KNMI from 03rd September to 24th October 2003

· 07th Aug
Contract DWD - KNMI for use of the DWD BUFR de/encoding program

· 03rd Sep
Implementation and test of the BUFR coding program by KNMI

· 09th Sep
First transmission of operational BUFR bulletins via GTS

· 10th Sep
Receiving and decoding successful. Reports were readable after


implementation of the new code tables

· 17th Sep
Transmission of the re-encoded BUFR data was not possible due to



incompatibilities with the GTS file switch used by KNMI

· 24th Oct
End of the BUFR transmission. Results of the decoded BUFR bulletins


were transmitted to DWD for comparison (see chap. 5 and 6).  


BUFR Trial  Lido - DWD - CMC from 06th October to 24th October 2003

· 06th Oct
First transmission of operational BUFR bulletins to CMC via GTS

· 09th Oct
Data successfully decoded in readable format. Re-encoding was not


possible due to unavailability of a suitable encoding program

· 24th Oct
End of the trial. The results in form of a comparison between the test and

the contemporaneous operational AMDAR data for ascent, enroute and descent were transmitted to DWD (see chap. 5 and 6).

4.
New AMDAR Template


The revised new AMDAR Template proposed in ref. [1] and [2] uses in comparison to the current template the descriptors:

· 0 01 023 
Observation Sequence Number

· 0 05 001
Latitude in 10-5 degree, instead 0 05 002 in 10-2 degree

· 0 06 001
Longitude in 10-5 degree, instead 0 06 002 in 10-2 degree

· 0 07 010
Flight Level (reference value -1024) instead 0 07 002 Altitude

· 0 08 009
Detailed Phase of Flight in addition to 0 08 004 Phase of Flight

· 0 12 101
Static Air Temperature in 10-2 K, instead 0 12 001 in 10-1 K

· 0 33 025
ACARS interpolated values.

Furthermore the new AMDAR Template contains descriptors for the Humidity parameters RH and Dew Pt as well as for Turbulence and Airframe Icing, whereas other less used descriptors were dropped.

New AMDAR Template

	Element
	FM 94 BUFR

DESCRIPTOR

(BUFR Table B)
	RELATED SEQUENCE DESCRIPTOR(S)

(BUFR Table D)
	Notes

	Aircraft identification
	0 01 008
	
	
	1

	Sequence number
	0 01 023
	
	
	2, Table 3

	Latitude
	0 05 001
	3 01 021 


	
	

	Longitude
	0 06 001
	
	
	

	Year
	0 04 001
	3 01 011
	
	

	Month
	0 04 002
	
	
	4, Table 4

	Day
	0 04 003
	
	
	

	Hour
	0 04 004
	3 01 013
	
	

	Minute
	0 04 005
	
	
	

	Second
	0 04 006
	
	3 11 005
	

	Pressure Altitude (flight level)
	0 07 010
	In 3 11 006
	
	5, Table 3



	Detailed phase of aircraft flight
	0 08 009
	
	
	3, Table 3

	Wind Direction
	0 11 001
	
	
	6, Table 4

	
	
	In 3 11 006
	
	

	Wind speed/

Maximum wind
	0 11 002
	
	
	

	Degree of turbulence 
	0 11 031
	
	
	

	Maximum derived equivalent gust speed
	0 11 036
	
	
	

	Static air temperature (SAT)
	0 12 101
	In 3 11 006
	
	

	ACARS interpolated values
	0 33 025
	
	
	

	Phase of flight 
	0 08 004
	
	
	

	Wind quality/roll angle
	0 02 064
	In 3 11 006
	
	6, Table 4

	Humidity
	RH
	0 13 003
	
	
	

	
	Dew Pt
	0 12 103
	In 3 11 006
	
	6, Table 4

	
	Mixing ratio
	0 13 002
	
	
	

	Turbulence

(EDR)
	Delayed replication of two descriptors
	1 02 000
	
	
	7

	
	 Delayed descriptor replication factor
	0 31 001
	
	
	7

	
	Intensity (EDR)
	0 11 075
	
	
	

	
	Peak(EDR)
	0 11 076
	
	
	

	
	Turbulence index (EDR)
	0 11 037
	
	
	

	
	Extended time of occurrence of peak  EDR
	0 11 039
	
	
	8, Table 3

	
	EDR

reporting interval
	0 11 077
	
	
	9, Table 3

	Airframe Icing
	Ice/no ice
	0 20 042
	
	
	10, Table 3

	
	Peak liquid water content
	0 20 043
	
	
	11, Table 3

	
	Average liquid water content
	0 20 044
	
	
	11, Table 3

	
	Supercooled water droplet conditions
	0 20 045
	
	
	11, Table 3


For further explanation please see the notes to Table 2, BUFR Table B and the corresponding Code Tables according to ref. [1] and [2].

5.
Report Documentation
In the period from 1st August until 24th October 2003 (chap. 3) about 12,500 operational test reports per day were continuously sent to the trial partners.   

As indicated before it wasn't possible for the trial partners to re-encode the messages after successful decoding due to technical reasons, not due to formatting problems. Therefore examples of the decoded reports were re-transmitted to DWD and compared with the contemporaneous operational reports:

· IUAX40
AMDAR Test Reports generated from the same data source as IUAX01, encoded by Lido (LH) according to the new AMDAR template, sent to DWD by ISDN data link and forwarded to the trial partners KNMI and CMC via GTS. 

· IUAX01
Operational AMDAR Reports as reference encoded by Lido according to the currently valid AMDAR template, sent to DWD and forwarded to E-ADAS (E-AMDAR Data Acquisition System, Met Office) by GTS for dissemination with the header IUAg01 EGRR to all AMDAR data users.

In conformity with the BUFR rules the parameters Humidity, Turbulence and Airframe Icing are not included in the test reports IUAX40, since these parameters are not transmitted by ARINC 620-3 from the Lufthansa fleet. There is no difficulty to transmit them as soon as they are available, since the corresponding descriptors are included in the coding program.

For documentation the re-transmitted AMDAR test reports IUAX40 decoded from the trial partners are listed together with the contemporaneous operational reports IUAX01 in the following, each report showing the

· expanded BUFR description (without BUFR section 0 - 2)

· data section with one example for an ascent, enroute and descent report. 

The BUFR description of the reference report IUAX01 is shortened by the descriptor sequence 3 11 004 "ACARS supplemental reported values", which is not transmitted.

Since the BUFR data were produced by Lido with its own independently developed encoder, DWD acted as test receiver too. Apart from automatic format monitoring about 100 BUFR reports were individually verified in spot tests.  

This chapter shows examples of the used operational AMDAR test and reference reports. The immediate comparison of the trial results is shown in chapter 6.    

5.1
BUFR Trial Lido - DWD


IUAX40 
Expanded BUFR Description

0
311005 
311005   
Sequence: STANDARD AMDAR REPORT

1 
001008 
|  YAIRN    
AIRCRAFT REGISTRATION NUMBER 
CCITT IA5    
64 bits

2 
001023 
|  NOSNO    
OBSERVATION SEQUENCE NUMBER                 
NUMERIC       
9 bits

3 
301021 
|  301021   
Sequence: LATITUDE/LONGITUDE

4 
005001 
|  |  MLAH 
LATITUDE (HIGH ACCURACY)                 
DEGREE       
25 bits 10**-5

5 
006001 
|  |  MLOH
LONGITUDE (HIGH ACCURACY)                
DEGREE       
26 bits 10**-5

6        
|  +->End Seq
End Sequence

7 
301011 
|  301011   
Sequence: DATE

8 
004001 
|  |  MJJJ     
YEAR                                     
YEAR         
12 bits

9 
004002 
|  |  MMM   
MONTH                                    
MONTH         
4 bits

10 
004003 
|  |  MYY     
DAY                                      
DAY          
6 bits

11        
|  +->End Seq
End Sequence

12 
301013 
|  301013   
Sequence: HOUR/MINUTE/SECOND

13 
004004 
|  |  MGG      
HOUR                                     
HOUR          
5 bits

14
004005 
|  |  NGG      
MINUTE                                   
MINUTE        
6 bits

15 
004006 
|  |  MSEC
SECOND                                   
SECOND        
6 bits

16        
|  +->End Seq 
End Sequence

17 
007010 
|  NFLEV
FLIGHT LEVEL                                
M            
16 bits

18 
008009 
|  NDEPF    
DETAILED PHASE OF FLIGHT                    
CODE TABLE    
4 bits

19 
011001 
|  NDNDN    
WIND DIRECTION                              
DEGREE TRUE   
9 bits

20 
011002 
|  NFNFN    
WIND SPEED                                  
M/S          
12 bits 10**-1

21 
011031 
|  MB       
DEGREE OF TURBULENCE                        
CODE TABLE    
4 bits

22 
011036 
|  NMDEWX
MAXIMUM DERIVED EQUIVALENT VERTICAL GUST    
M/S          
10 bits 10**-1

23 
311205 
|  311205 
Sequence: STANDARD AMDAR REPORT, PART 2

24 
012101 
|  |  MTDBT 
TEMPERATURE/DRY BULB TEMPERATURE         
K            
16 bits 10**-2

25 
033025 
|  |  MAIV  
ACARS INTERPOLATED VALUES                
CODE TABLE    
3 bits

26        
|  +->End Seq
End Sequence

27        
+->End Seq  
End Sequence

28
008004 
MPHAI   
PHASE OF AIRCRAFT FLIGHT                       
CODE TABLE    
3 bits

29 
002064 
MQARA   
AIRCRAFT ROLL ANGLE QUALITY                    
CODE TABLE    
2 bits

IUAX40 
ASC Report 

24th Oct 2003
05:12 UTC

311005  
Sequence: STANDARD AMDAR REPORT                                        

-1000000000

YAIRN   
AIRCRAFT REGISTRATION NUMBER                              
CCITT IA5         
EU5891

NOSNO   
OBSERVATION SEQUENCE NUMBER                               
NUMERIC      
-1000000000

301021  
Sequence: LATITUDE/LONGITUDE                                           

-1000000000

MLAH    
LATITUDE (HIGH ACCURACY)                           
10**-5 DEGREE
5764833

MLOH    
LONGITUDE (HIGH ACCURACY)                          
10**-5 DEGREE
1226666

End Seq 
End Sequence                                                           

-1000000000

301011  
Sequence: DATE                                                         

-1000000000

MJJJ    
YEAR                                                      
YEAR                
2003

MMM     
MONTH                                                     
MONTH                 
10

MYY     
DAY                                                       
DAY                   
24

End Seq 
End Sequence                                                           

-1000000000

301013  
Sequence: HOUR/MINUTE/SECOND                                           

-1000000000

MGG     
HOUR                                                      
HOUR                   
5

NGG     
MINUTE                                                    
MINUTE                
12

MSEC    
SECOND                                                    
SECOND       
-1000000000

End Seq 
End Sequence                                                           

-1000000000 

NFLEV   
FLIGHT LEVEL                                              
M                    
430

NDEPF   
DETAILED PHASE OF FLIGHT                                  
CODE TABLE
7

NDNDN   
WIND DIRECTION                                            
DEGREE TRUE
262

NFNFN   
WIND SPEED                                         
10**-1 M/S 
36

MB      
DEGREE OF TURBULENCE                                      
CODE TABLE
-1000000000

NMDEWX  
MAXIMUM DERIVED EQUIVALENT VERTICAL GUST           
10**-1 M/S
-1000000000

311205  
Sequence: STANDARD AMDAR REPORT, PART 2                                

-1000000000

MTDBT   
TEMPERATURE/DRY BULB TEMPERATURE                   
10**-2 K       
27165

MAIV    
ACARS INTERPOLATED VALUES                                 
CODE TABLE  
1

End Seq 
End Sequence                                                           

-1000000000

End Seq 
End Sequence                                                           

-1000000000

MPHAI   
PHASE OF AIRCRAFT FLIGHT                                  
CODE TABLE 
5

MQARA   
AIRCRAFT ROLL ANGLE QUALITY                               
CODE TABLE   
0


IUAX40 
ENR Report 

24th Oct 2003
05:28 UTC

311005  
Sequence: STANDARD AMDAR REPORT                              

-1000000000

YAIRN   
AIRCRAFT REGISTRATION NUMBER                    
CCITT IA5   
EU0601

NOSNO   
OBSERVATION SEQUENCE NUMBER                     
NUMERIC      
-1000000000

301021  
Sequence: LATITUDE/LONGITUDE                                 

-1000000000

MLAH    
LATITUDE (HIGH ACCURACY)                 
10**-5 DEGREE 
4889166

MLOH    
LONGITUDE (HIGH ACCURACY)                
10**-5 DEGREE    
1061111

End Seq 
End Sequence                                                 

-1000000000

301011  
Sequence: DATE                                               

-1000000000

MJJJ    
YEAR                                            
YEAR                
2003

MMM     
MONTH                                           
MONTH                 
10

MYY     
DAY                                             
DAY                   
24

End Seq 
End Sequence                                                 

-1000000000

301013  
Sequence: HOUR/MINUTE/SECOND                                 

-1000000000

MGG     
HOUR                                            
HOUR                   
5

NGG     
MINUTE                                          
MINUTE                
28

MSEC    
SECOND                                          
SECOND       
-1000000000

End Seq 
End Sequence                                                 

-1000000000

NFLEV   
FLIGHT LEVEL                                    
M                   
6437

NDEPF   
DETAILED PHASE OF FLIGHT                        
CODE TABLE     
3

NDNDN   
WIND DIRECTION                                  
DEGREE TRUE    
289

NFNFN   
WIND SPEED                               
10**-1 M/S            
72

MB      
DEGREE OF TURBULENCE                            
CODE TABLE   
-1000000000

NMDEWX  
MAXIMUM DERIVED EQUIVALENT VERTICAL GUST 
10**-1 M/S          
-1000000000

311205  
Sequence: STANDARD AMDAR REPORT, PART 2                      

-1000000000

MTDBT   
TEMPERATURE/DRY BULB TEMPERATURE         
10**-2 K                  23715

MAIV    
ACARS INTERPOLATED VALUES                       
CODE TABLE      
3

End Seq 
End Sequence                                                 

-1000000000

End Seq 
End Sequence                                                 

-1000000000

MPHAI   
PHASE OF AIRCRAFT FLIGHT                        
CODE TABLE     
3

MQARA   
AIRCRAFT ROLL ANGLE QUALITY                     
CODE TABLE      
0

IUAX40
DES Report

24th Oct 2003
05:25 UTC

311005  
Sequence: STANDARD AMDAR REPORT                              

-1000000000

YAIRN   
AIRCRAFT REGISTRATION NUMBER                    
CCITT IA5   
EU4623

NOSNO   
OBSERVATION SEQUENCE NUMBER                     
NUMERIC      
-1000000000

301021  
Sequence: LATITUDE/LONGITUDE                                 

-1000000000

MLAH    
LATITUDE (HIGH ACCURACY)                 
10**-5 DEGREE  
5293500

MLOH    
LONGITUDE (HIGH ACCURACY)                
10**-5 DEGREE    
923166

End Seq 
End Sequence                                                 

-1000000000

301011  
Sequence: DATE                                               

-1000000000

MJJJ    
YEAR                                            
YEAR                
2003

MMM     
MONTH                                           
MONTH                 
10

MYY     
DAY                                             
DAY                   
24

End Seq 
End Sequence                                                 

-1000000000

301013  
Sequence: HOUR/MINUTE/SECOND                                 

-1000000000

MGG     
HOUR                                            
HOUR                   
5

NGG     
MINUTE                                          
MINUTE                
25

MSEC    
SECOND                                          
SECOND       
-1000000000

End Seq 
End Sequence                                                 

-1000000000

NFLEV   
FLIGHT LEVEL                                    
M                   
1622

NDEPF   
DETAILED PHASE OF FLIGHT                        
CODE TABLE        
11

NDNDN   
WIND DIRECTION                                  
DEGREE TRUE    
357

NFNFN   
WIND SPEED                               
10**-1 M/S            
57

MB      
DEGREE OF TURBULENCE                            
CODE TABLE   
-1000000000

NMDEWX  
MAXIMUM DERIVED EQUIVALENT VERTICAL GUST 
10**-1 M/S          
-1000000000

311205  
Sequence: STANDARD AMDAR REPORT, PART 2                      

-1000000000

MTDBT   
TEMPERATURE/DRY BULB TEMPERATURE         
10**-2 K                  26595

MAIV    
ACARS INTERPOLATED VALUES                       
CODE TABLE    
3

End Seq 
End Sequence                                                 

-1000000000

End Seq 
End Sequence                                                 

-1000000000

MPHAI   
PHASE OF AIRCRAFT FLIGHT                        
CODE TABLE    
6

MQARA   
AIRCRAFT ROLL ANGLE QUALITY                     
CODE TABLE     
0

IUAX01

Expanded BUFR Description

0 
311002 
311002

Sequence: SINGLE LEVEL REPORT: ACARS REP             

1 
301065 
|  301065   
Sequence: ACARS IDENTIFICATION                       

2 
001006 
|  |  YXXNN    
AIRCRAFT FLIGHT NUMBER                   

CCITT IA5    
64 bits

3 
001008 
|  |  YAIRN    
AIRCRAFT REGISTRATION NUMBER             

CCITT IA5    
64 bits

4 
002001 
|  |  NIX      
TYPE OF STATION                          

CODE TABLE    
2 bits

5 
002002 
|  |  NIW      
TYPE OF INSTRUMENT FOR WIND MEASUREMENT
FLAG TABLE    
4 bits

6 
002005 
|  |  MPOTO    
PRECISION OF TEMPERATURE OBSERVATION     
K             

7 bits 10**-2

7 
002062 
|  |  NADRS    
TYPE OF AIRCRAFT DATA RELAY SYSTEM       
CODE TABLE    
4 bits

8 
002070 
|  |  NOSLL    
ORIGINAL SPECIF. OF LATITUDE/LONGITUDE   
CODE TABLE    
4 bits

9 
002065 
|  |  YAGRS    
ACARS GROUND RECEIVING STATION           
CCITT IA5    
40 bits

10       

|  +->End Seq  
End Sequence                                         

11 
301066 
|  301066   
Sequence: ACARS LOCATION                             

12 
301011 
|  |  301011   
Sequence: DATE                                       

13 
004001 
|  |  |  MJJJ     
YEAR                                     

YEAR         
12 bits

14 
004002 
|  |  |  MMM      
MONTH                                    

MONTH         
4 bits

15 
004003 
|  |  |  MYY      
DAY                                      

DAY           
6 bits

16  


|  |  +->End Seq 
End Sequence                                         

17 
301013 
|  |  301013   
Sequence: HOUR/MINUTE/SECOND                         

18 
004004 
|  |  |  MGG      
HOUR                                     

HOUR          
5 bits

19 
004005 
|  |  |  NGG      
MINUTE                                   

MINUTE        
6 bits

20 
004006 
|  |  |  MSEC     
SECOND                                   

SECOND        
6 bits

21  


|  |  +->End Seq 
End Sequence                                         

22 
301023 
|  |  301023   
Sequence: LATITUDE/LONGITUDE, COARSE ACC             

23 
005002 
|  |  |  MLALA    
LATITUDE (COARSE ACCURACY)               

DEGREE       
15 bits 10**-2

24 
006002 
|  |  |  MLOLO    
LONGITUDE (COARSE ACCURACY)              

DEGREE       
16 bits 10**-2

25  
      

|  |  +->End Seq 
End Sequence                                         

26 
007004 
|  |  MPN      
PRESSURE (VERT.LOCATION)                 

PA           

14 bits 10** 1

27 
002064 
|  |  MQARA    
AIRCRAFT ROLL ANGLE QUALITY              

CODE TABLE    
2 bits

28 
008004 
|  |  MPHAI    
PHASE OF AIRCRAFT FLIGHT                 

CODE TABLE    
3 bits

29        

|  +->End Seq  
End Sequence                                         

30 
311003 
|  311003  
Sequence: ACARS STANDARD REPORTED VARIAB             

31 
010070 
|  |  MIAA     
INDICATED AIRCRAFT ALTITUDE              

M 

16 bits

32 
011001 
|  |  NDNDN    
WIND DIRECTION                           

DEGREE TRUE   
9 bits

33 
011002 
|  |  NFNFN    
WIND SPEED                               

M/S          
12 bits 10**-1

34 
012001 
|  |  MTN      
TEMPERATURE/DRY BULB TEMPERATURE         
K  

12 bits 10**-1

35 
013002 
|  |  MMIXR    
MIXING RATIO                             

KG/KG        
14 bits 10**-5

36        

|  +->End Seq  
End Sequence                                         

71        

+->End Seq  
End Sequence                                         

IUAX01
ASC Reference Report 
24th Oct 2003
05:12 UTC

311002  
Sequence: SINGLE LEVEL REPORT: ACARS REP                     

-1000000000

301065  
Sequence: ACARS IDENTIFICATION                               

-1000000000

YXXNN   
AIRCRAFT FLIGHT NUMBER                          
CCITT IA5   
LH3011  

YAIRN   
AIRCRAFT REGISTRATION NUMBER                    
CCITT IA5   
EU5891  

NIX     
TYPE OF STATION                                 
CODE TABLE      
0

NIW     
TYPE OF INSTRUMENT.FOR WIND MEASUREMENT         
FLAG TABLE    
4

MPOTO   
PRECISION OF TEMPERATURE OBSERVATION     
10**-2 K    
10

NADRS   
TYPE OF AIRCRAFT DATA RELAY SYSTEM              
CODE TABLE     
3

NOSLL   
ORIGINAL SPECIF. OF LATITUDE/LONGITUDE          
CODE TABLE        
0

YAGRS   
ACARS GROUND RECEIVING STATION                  
CCITT IA5    
-1000000000

301066  
Sequence: ACARS LOCATION                                     

-1000000000

301011  
Sequence: DATE                                               

-1000000000

MJJJ    
YEAR                                            
YEAR                
2003

MMM     
MONTH                                           
MONTH                 
10

MYY     
DAY                                             
DAY                   
24

301013  
Sequence: HOUR/MINUTE/SECOND                                 

-1000000000

MGG     
HOUR                                            
HOUR                   
5


NGG     
MINUTE                                          
MINUTE                
12

MSEC    
SECOND                                          
SECOND       
-1000000000

301023  
Sequence: LATITUDE/LONGITUDE, COARSE ACC                     

-1000000000

MLALA   
LATITUDE (COARSE ACCURACY)               
10**-2 DEGREE    
5765

MLOLO   
LONGITUDE (COARSE ACCURACY)              
10**-2 DEGREE    
1227

MPN     
PRESSURE (VERT.LOCATION)                 
10** 1 PA           
-1000000000

MQARA   
AIRCRAFT ROLL ANGLE QUALITY                     
CODE TABLE       
0

MPHAI   
PHASE OF AIRCRAFT FLIGHT                        
CODE TABLE      
5

End Seq 
End Sequence                                                 

-1000000000

311003  
Sequence: ACARS STANDARD REPORTED VARIAB                     

-1000000000

MIAA    
INDICATED AIRCRAFT ALTITUDE                     
M                    
430

NDNDN   
WIND DIRECTION                                  
DEGREE TRUE    
262

NFNFN   
WIND SPEED                               
10**-1 M/S     
36

MTN     
TEMPERATURE/DRY BULB TEMPERATURE         
10**-1 K         
2717

MMIXR   
MIXING RATIO                             
10**-5 KG/KG        
-1000000000

IUAX01
ENR Reference Report
24th Oct 2003
05:28 UTC

311002  
Sequence: SINGLE LEVEL REPORT: ACARS REP                     

-1000000000

301065  
Sequence: ACARS IDENTIFICATION                               

-1000000000

YXXNN   
AIRCRAFT FLIGHT NUMBER                          
CCITT IA5   
LH827   

YAIRN   
AIRCRAFT REGISTRATION NUMBER                    
CCITT IA5   
EU0601  

NIX     
TYPE OF STATION                                 
CODE TABLE      
0

NIW     
TYPE OF INSTRUMENT.FOR WIND MEASUREMENT         
FLAG TABLE       
4

MPOTO   
PRECISION OF TEMPERATURE OBSERVATION     
10**-2 K               
10

NADRS   
TYPE OF AIRCRAFT DATA RELAY SYSTEM             
CODE TABLE      
3

NOSLL   
ORIGINAL SPECIF. OF LATITUDE/LONGITUDE          
CODE TABLE     
0

YAGRS   
ACARS GROUND RECEIVING STATION                  
CCITT IA5    
-1000000000

301066  
Sequence: ACARS LOCATION                                     

-1000000000

301011  
Sequence: DATE                                               

-1000000000

MJJJ    
YEAR                                            
YEAR                
2003

MMM     
MONTH                                           
MONTH                 
10

MYY     
DAY                                             
DAY                   
24

301013  
Sequence: HOUR/MINUTE/SECOND                                 

-1000000000

MGG     
HOUR                                            
HOUR                   
5

NGG     
MINUTE                                          
MINUTE                
28

MSEC    
SECOND                                          
SECOND       
-1000000000

301023  
Sequence: LATITUDE/LONGITUDE, COARSE ACC                     

-1000000000

MLALA   
LATITUDE (COARSE ACCURACY)               
10**-2 DEGREE  
4889

MLOLO   
LONGITUDE (COARSE ACCURACY)              
10**-2 DEGREE   
1061

MPN     
PRESSURE (VERT.LOCATION)                 
10** 1 PA           
-1000000000

MQARA   
AIRCRAFT ROLL ANGLE QUALITY                     
CODE TABLE       
0

MPHAI   
PHASE OF AIRCRAFT FLIGHT                        
CODE TABLE       
3

311003  
Sequence: ACARS STANDARD REPORTED VARIAB                     

-1000000000

MIAA    
INDICATED AIRCRAFT ALTITUDE                     
M                   
6437

NDNDN   
WIND DIRECTION                                 
DEGREE TRUE    
289

NFNFN   
WIND SPEED                               
10**-1 M/S          
72

MTN     
TEMPERATURE/DRY BULB TEMPERATURE         
10**-1 K         
2372

MMIXR   
MIXING RATIO                             
10**-5 KG/KG        
-1000000000

IUAX01
DES Reference Report 
24th Oct 2003
05:25 UTC

311002  
Sequence: SINGLE LEVEL REPORT: ACARS REP                     

-1000000000

301065  
Sequence: ACARS IDENTIFICATION                               

-1000000000

YXXNN   
AIRCRAFT FLIGHT NUMBER                          
CCITT IA5   
LH182   

YAIRN   
AIRCRAFT REGISTRATION NUMBER                    
CCITT IA5   
EU4623  

NIX     
TYPE OF STATION                                 
CODE TABLE    
0

NIW     
TYPE OF INSTRUMENT.FOR WIND MEASUREMENT         
FLAG TABLE       
4

MPOTO   
PRECISION OF TEMPERATURE OBSERVATION     
10**-2 K                 
10

NADRS   
TYPE OF AIRCRAFT DATA RELAY SYSTEM              
CODE TABLE        
3

NOSLL   
ORIGINAL SPECIF. OF LATITUDE/LONGITUDE          
CODE TABLE     
0

YAGRS   
ACARS GROUND RECEIVING STATION                  
CCITT IA5    
-1000000000

301066  
Sequence: ACARS LOCATION                                     

-1000000000

301011  
Sequence: DATE                                               

-1000000000

MJJJ    
YEAR                                            
YEAR                
2003

MMM     
MONTH                                           
MONTH                 
10

MYY     
DAY                                             
DAY                   
24

301013  
Sequence: HOUR/MINUTE/SECOND                                 

-1000000000

MGG     
HOUR                                            
HOUR                   
5

NGG     
MINUTE                                          
MINUTE                
25

MSEC    
SECOND                                          
SECOND       
-1000000000

301023  
Sequence: LATITUDE/LONGITUDE, COARSE ACC                     

-1000000000

MLALA   
LATITUDE (COARSE ACCURACY)               
10**-2 DEGREE    
5294

MLOLO   
LONGITUDE (COARSE ACCURACY)              
10**-2 DEGREE     
923

MPN     
PRESSURE (VERT.LOCATION)                 
10** 1 PA           
-1000000000

MQARA   
AIRCRAFT ROLL ANGLE QUALITY                     
CODE TABLE     
0

MPHAI   
PHASE OF AIRCRAFT FLIGHT                        
CODE TABLE      
6

311003  
Sequence: ACARS STANDARD REPORTED VARIAB                     

-1000000000

MIAA    
INDICATED AIRCRAFT ALTITUDE                     
M                   
1622

NDNDN   
WIND DIRECTION                                  
DEGREE TRUE     
357

NFNFN   
WIND SPEED                               
10**-1 M/S       
57

MTN     
TEMPERATURE/DRY BULB TEMPERATURE         
10**-1 K         
2660

MMIXR   
MIXING RATIO                             
10**-5 KG/KG        
-1000000000

5.2
BUFR Trial Lido - DWD - KNMI


IUAX40
Expanded BUFR Description

0 
311005 
311005   
Sequence: STANDARD AMDAR REPORT

1 
001008 
|  001008   
AIRCRAFT REGISTRATION NUMBER            
CCITT_IA5 
64 bits

2 
001023 
|  001023   
OBSERVATION SEQUENCE NUMBER 
NUMERIC
9 bits

3 
301021 
|  301021   
Sequence: LATITUDE/LONGITUDE

4 
005001 
|  |  005001   
LATITUDE (HIGH ACCURACY)       
DEGREE
25 bits 10**-5

5 
006001 
|  |  006001   
LONGITUDE (HIGH ACCURACY)
DEGREE  
26 bits 10**-5

6        
|  +->End Seq  
End Sequence

7 
301011 
|  301011   
Sequence: DATE

8 
004001 
|  |  004001   
YEAR    
YEAR
12 bits

9 
004002 
|  |  004002   
MONTH
MONTH
4 bits

10 
004003 
|  |  004003  
DAY                                 
DAY
6 bits

11        
|  +->End Seq  
End Sequence

12 
301013 
|  301013   
Sequence: HOUR/MINUTE/SECOND

13 
004004 
|  |  004004   
HOUR                                
HOUR
5 bits

14 
004005 
|  |  004005   
MINUTE
MINUTE 
6 bits

15 
004006 
|  |  004006   
SECOND
SECOND   
6 bits

16        
|  +->End Seq  
End Sequence

17 
007010 
|  007010   
FLIGHT LEVEL                        
M
16 bits

18 
008009 
|  008009   
DETAILED PHASE OF FLIGHT
CODE_TABLE
4 bits

19 
011001 
|  011001   
WIND DIRECTION
DEGREE_TRUE  
9 bits

20 
011002 
|  011002   
WIND SPEED                      
M/S
12 bits 10**-1

21 
011031 
|  011031   
DEGREE OF TURBULENCE
CODE_TABLE   
4 bits

22 
011036 
|  011036   
MAXIMUM DERIVED EQUIVALENT VERTICAL GUST 
M/S
10 bits 10**-1

23 
012101 
|  012101   
TEMPERATURE/DRY BULB TEMPERATURE    
K
16 bits 10**-2

24 
033025 
|  033025   
ACARS INTERPOLATED VALUES
CODE_TABLE   
3 bits

25  

+->End Seq  
End Sequence

26 
008004 
008004   
PHASE OF AIRCRAFT FLIGHT               
CODE_TABLE
3 bits

27 
002064 
002064   
AIRCRAFT ROLL ANGLE QUALITY            
CODE_TABLE
2 bits

IUAX40
ENR Report 
09th Sep 2003
13:10 UTC

311005  
Sequence: STANDARD AMDAR REPORT               

-1000000000

001008  
AIRCRAFT REGISTRATION NUMBER         
CCITT_IA5    
EU2983  

001023  
OBSERVATION SEQUENCE NUMBER          
NUMERIC         
-1000000000

301021  
Sequence: LATITUDE/LONGITUDE      

-1000000000

005001  
LATITUDE (HIGH ACCURACY)     
10**-5 DEGREE   
5811833

006001  
LONGITUDE (HIGH ACCURACY)     
10**-5 DEGREE
1896833

End Seq 
End Sequence                               

-1000000000

301011  
Sequence: DATE                                  

-1000000000

004001  
YEAR                                 
YEAR
2003

004002  
MONTH                                
MONTH
9

004003  
DAY                               
DAY
9

End Seq 
End Sequence                      

-1000000000

301013  
Sequence: HOUR/MINUTE/SECOND             

-1000000000

004004  
HOUR                                 
HOUR
13

004005  
MINUTE                               
MINUTE
10

004006  
SECOND                               
SECOND  
-1000000000

End Seq 
End Sequence                       

-1000000000

007010  
FLIGHT LEVEL                        
M
8839

008009  
DETAILED PHASE OF FLIGHT             
CODE_TABLE
3

011001  
WIND DIRECTION                       
DEGREE_TRUE
120

011002  
WIND SPEED                    
10**-1 M/S
98

011031  
DEGREE OF TURBULENCE                 
CODE_TABLE 
-1000000000

011036  
MAXIMUM DERIVED EQUIVALENT VERTICAL GUST 
10**-1 M/S
-1000000000

012101  
TEMPERATURE/DRY BULB TEMPERATURE         
10**-2 K      
23065

033025  
ACARS INTERPOLATED VALUES                
CODE_TABLE
3

End Seq 
End Sequence                                   

-1000000000

008004  
PHASE OF AIRCRAFT FLIGHT                 
CODE_TABLE
3

002064  
AIRCRAFT ROLL ANGLE QUALITY              
CODE_TABLE
0


IUAX01

Expanded BUFR Description

0 
311002
311002   
Sequence: SINGLE LEVEL REPORT: ACARS REP             

1 
301065
|  301065   
Sequence: ACARS IDENTIFICATION                       

2 
001006
|  |  YXXNN    
AIRCRAFT FLIGHT NUMBER                   
CCITT IA5    
64 bits

3 
001008
|  |  YAIRN    
AIRCRAFT REGISTRATION NUMBER             
CCITT IA5    
64 bits

4 
002001
|  |  NIX      
TYPE OF STATION                          
CODE TABLE    
2 bits

5 
002002 
|  |  NIW      
TYPE OF INSTRUMENTFOR WIND MEASUREMENT  
FLAG TABLE    
4 bits

6 
002005 
|  |  MPOTO    
PRECISION OF TEMPERATURE OBSERVATION     
K             
7 bits 10**-2

7 
002062 
|  |  NADRS    
TYPE OF AIRCRAFT DATA RELAY SYSTEM       
CODE TABLE    
4 bits

8 
002070 
|  |  NOSLL    
ORIGINAL SPECIF. OF LATITUDE/LONGITUDE   
CODE TABLE    
4 bits

9 
002065 
|  |  YAGRS    
ACARS GROUND RECEIVING STATION           
CCITT IA5    
40 bits

10        
   |  +->End Seq  
End Sequence                                         

11 
301066 
|  301066   
Sequence: ACARS LOCATION                             

12 
301011 
|  |  301011   
Sequence: DATE                                       

13 
004001 
|  |  |  MJJJ     
YEAR                                     
YEAR         
12 bits

14 
004002 
|  |  |  MMM      
MONTH                                    
MONTH         
4 bits

15 
004003 
|  |  |  MYY      
DAY                                      
DAY           
6 bits

16  

   |  |  +->End Seq 
End Sequence                                         

17 
301013 
|  |  301013   
Sequence: HOUR/MINUTE/SECOND                         

18 
004004 
|  |  |  MGG      
HOUR                                     
HOUR          
5 bits

19 
004005 
|  |  |  NGG      
MINUTE                                   
MINUTE        
6 bits

20 
004006 
|  |  |  MSEC     
SECOND                                   
SECOND        
6 bits

21  

   |  |  +->End Seq 
End Sequence                                         

22 
301023 
|  |  301023   
Sequence: LATITUDE/LONGITUDE, COARSE ACC             

23 
005002 
|  |  |  MLALA    
LATITUDE (COARSE ACCURACY)               
DEGREE       
15 bits 10**-2

24 
006002 
|  |  |  MLOLO    
LONGITUDE (COARSE ACCURACY)              
DEGREE       
16 bits 10**-2

25  
      
   |  |  +->End Seq 
End Sequence                                         

26 
007004 
|  |  MPN      
PRESSURE (VERT.LOCATION)                 
PA           
14 bits 10** 1

27 
002064 
|  |  MQARA    
AIRCRAFT ROLL ANGLE QUALITY              
CODE TABLE    
2 bits

28 
008004 
|  |  MPHAI    
PHASE OF AIRCRAFT FLIGHT                 
CODE TABLE    
3 bits

29        
   |  +->End Seq  
End Sequence                                         

30 
311003 
|  311003   
Sequence: ACARS STANDARD REPORTED VARIAB             

31 
010070 
|  |  MIAA     
INDICATED AIRCRAFT ALTITUDE              
M            
16 bits

32 
011001 
|  |  NDNDN    
WIND DIRECTION                           
DEGREE TRUE   
9 bits

33 
011002 
|  |  NFNFN    
WIND SPEED                               
M/S          
12 bits 10**-1

34 
012001 
|  |  MTN      
TEMPERATURE/DRY BULB TEMPERATURE         
K            
12 bits 10**-1

35 
013002 
|  |  MMIXR    
MIXING RATIO                             
KG/KG        
14 bits 10**-5

36        
   |  +->End Seq  
End Sequence                                         

71        
   +->End Seq
End Sequence                                         

IUAX01
ENR Reference Report
09th Sep 2003
13:10 UTC

311002  
Sequence: SINGLE LEVEL REPORT: ACARS REP                     

-1000000000

301065  
Sequence: ACARS IDENTIFICATION                               

-1000000000

YXXNN   
AIRCRAFT FLIGHT NUMBER                          
CCITT IA5   
LH3016  

YAIRN   
AIRCRAFT REGISTRATION NUMBER                    
CCITT IA5   
EU2983  

NIX     
TYPE OF STATION                                 
CODE TABLE    
0

NIW     
TYPE OF INSTRUMENT.FOR WIND MEASUREMENT         
FLAG TABLE      
4

MPOTO   
PRECISION OF TEMPERATURE OBSERVATION     
10**-2 K            
10

NADRS   
TYPE OF AIRCRAFT DATA RELAY SYSTEM              
CODE TABLE   
3

NOSLL   
ORIGINAL SPECIF. OF LATITUDE/LONGITUDE          
CODE TABLE      
0

YAGRS   
ACARS GROUND RECEIVING STATION                  
CCITT IA5    
-1000000000

301066  
Sequence: ACARS LOCATION                                     

-1000000000

301011  
Sequence: DATE                                               

-1000000000

MJJJ    
YEAR                                            
YEAR                
2003

MMM     
MONTH                                           
MONTH                  
9

MYY     
DAY                                             
DAY                    
9

301013  
Sequence: HOUR/MINUTE/SECOND                                 

-1000000000

MGG     
HOUR                                            
HOUR                  
13

NGG     
MINUTE                                          
MINUTE                
10

MSEC    
SECOND                                          
SECOND       
-1000000000

301023  
Sequence: LATITUDE/LONGITUDE, COARSE ACC                     

-1000000000

MLALA   
LATITUDE (COARSE ACCURACY)               
10**-2 DEGREE    
5812

MLOLO   
LONGITUDE (COARSE ACCURACY)              
10**-2 DEGREE     
1897

MPN     
PRESSURE (VERT.LOCATION)                 
10** 1 PA           
-1000000000

MQARA   
AIRCRAFT ROLL ANGLE QUALITY                     
CODE TABLE    
0

MPHAI   
PHASE OF AIRCRAFT FLIGHT                        
CODE TABLE    
3

311003  
Sequence: ACARS STANDARD REPORTED VARIAB                     

-1000000000

MIAA    
INDICATED AIRCRAFT ALTITUDE                     
M                   
8839

NDNDN   
WIND DIRECTION                                  
DEGREE TRUE    
120

NFNFN   
WIND SPEED                               
10**-1 M/S            
98

MTN     
TEMPERATURE/DRY BULB TEMPERATURE         
10**-1 K          
2307

MMIXR   
MIXING RATIO                             
10**-5 KG/KG        
-1000000000

5.3
BUFR Trial Lido - DWD - CMC



IUAX40
Expanded BUFR Description



0
311005 
311005   
Sequence: STANDARD AMDAR REPORT



1 
001008 
|  YAIRN    
AIRCRAFT REGISTRATION NUMBER 

CCITT IA5    
64 bits



2 
001023 
|  NOSNO    
OBSERVATION SEQUENCE NUMBER                 
NUMERIC       
9 bits



3 
301021 
|  301021   
Sequence: LATITUDE/LONGITUDE



4 
005001 
|  |  MLAH 
LATITUDE (HIGH ACCURACY)                 

DEGREE       
25 bits 10**-5



5 
006001 
|  |  MLOH
LONGITUDE (HIGH ACCURACY)                

DEGREE       
26 bits 10**-5



6        
|  +->End Seq
End Sequence



7 
301011 
|  301011   
Sequence: DATE



8 
004001 
|  |  MJJJ     
YEAR                                     

YEAR         
12 bits



9 
004002 
|  |  MMM   
MONTH                                    

MONTH         
4 bits



10 
004003 
|  |  MYY     
DAY                                      

DAY          
6 bits



11        
|  +->End Seq
End Sequence



12 
301013 
|  301013   
Sequence: HOUR/MINUTE/SECOND



13 
004004 
|  |  MGG      
HOUR                                     

HOUR          
5 bits



14
004005 
|  |  NGG      
MINUTE                                   

MINUTE        
6 bits



15 
004006 
|  |  MSEC
SECOND                                   

SECOND        
6 bits



16        
|  +->End Seq 
End Sequence



17 
007010 
|  NFLEV
FLIGHT LEVEL                                

M 
           
16 bits



18 
008009 
|  NDEPF    
DETAILED PHASE OF FLIGHT                    

CODE TABLE    
4 bits



19 
011001 
|  NDNDN    
WIND DIRECTION                              

DEGREE TRUE   
9 bits



20 
011002 
|  NFNFN    
WIND SPEED                                  

M/S          
12 bits 10**-1



21 
011031 
|  MB    
DEGREE OF TURBULENCE                        

CODE TABLE    
4 bits



22 
011036 
|  NMDEWX
MAXIMUM DERIVED EQUIVALENT VERT. GUST
M/S          
10 bits 10**-1



23 
311205 
|  311205 
Sequence: STANDARD AMDAR REPORT, PART 2



24 
012101 
|  |  MTDBT 
TEMPERATURE/DRY BULB TEMPERATURE        
K     

16 bits 10**-2



25 
033025 
|  |  MAIV  
ACARS INTERPOLATED VALUES                

CODE TABLE  
3 bits



26        
|  +->End Seq
End Sequence



27        
+->End Seq  
End Sequence



28
008004 
MPHAI   
PHASE OF AIRCRAFT FLIGHT                       

CODE TABLE  
3 bits



29 
002064 
MQARA   
AIRCRAFT ROLL ANGLE QUALITY                    
CODE TABLE   
2 bits

IUAX40
ASC Report 
8th Oct 2003
20:21 UTC

311005  
Sequence: STANDARD AMDAR REPORT                                        

-1000000000

YAIRN   
AIRCRAFT REGISTRATION NUMBER                              
CCITT IA5         
EU3733

NOSNO   
OBSERVATION SEQUENCE NUMBER                               
NUMERIC      
-1000000000

301021  
Sequence: LATITUDE/LONGITUDE                                           

-1000000000

MLAH    
LATITUDE (HIGH ACCURACY)                           
10**-5 DEGREE
2445000

MLOH    
LONGITUDE (HIGH ACCURACY)                          
10**-5 DEGREE
5464333

End Seq 
End Sequence                                                           

-1000000000

301011  
Sequence: DATE                                                         

-1000000000

MJJJ    
YEAR                                                      
YEAR                
2003

MMM     
MONTH                                                     
MONTH                 
10

MYY     
DAY                                                       
DAY                   
8

End Seq 
End Sequence                                                           

-1000000000

301013  
Sequence: HOUR/MINUTE/SECOND                                           

-1000000000

MGG     
HOUR                                                      
HOUR                   
20

NGG     
MINUTE                                                    
MINUTE                
21

MSEC    
SECOND                                                    
SECOND       
-1000000000

End Seq 
End Sequence                                                           

-1000000000 

NFLEV   
FLIGHT LEVEL                                              
M                    
183

NDEPF   
DETAILED PHASE OF FLIGHT                                  
CODE TABLE         7

NDNDN   
WIND DIRECTION                                            
DEGREE TRUE
51

NFNFN   
WIND SPEED                                         
10**-1 M/S 
62

MB      
DEGREE OF TURBULENCE                                      
CODE TABLE
-1000000000

NMDEWX  
MAXIMUM DERIVED EQUIVALENT VERTICAL GUST           
10**-1 M/S
-1000000000

311205  
Sequence: STANDARD AMDAR REPORT, PART 2                                

-1000000000

MTDBT   
TEMPERATURE/DRY BULB TEMPERATURE                   
10**-2 K       
30365

MAIV    
ACARS INTERPOLATED VALUES                                 
CODE TABLE  
1

End Seq 
End Sequence                                                           

-1000000000

End Seq 
End Sequence                                                           

-1000000000

MPHAI   
PHASE OF AIRCRAFT FLIGHT                                  
CODE TABLE 
5

MQARA   
AIRCRAFT ROLL ANGLE QUALITY                               
CODE TABLE   
0

IUAX40
ENR Report 
8th Oct 2003
19:41 UTC

311005  
Sequence: STANDARD AMDAR REPORT                              

-1000000000

YAIRN   
AIRCRAFT REGISTRATION NUMBER                    
CCITT IA5   
EU1547

NOSNO   
OBSERVATION SEQUENCE NUMBER                     
NUMERIC      
-1000000000

301021  
Sequence: LATITUDE/LONGITUDE                                 

-1000000000

MLAH    
LATITUDE (HIGH ACCURACY)                 
10**-5 DEGREE 
4898055

MLOH    
LONGITUDE (HIGH ACCURACY)                
10**-5 DEGREE    
393333

End Seq 
End Sequence                                                 

-1000000000

301011  
Sequence: DATE                                               

-1000000000

MJJJ    
YEAR                                            
YEAR                
2003

MMM     
MONTH                                           
MONTH                 
10

MYY     
DAY                                             
DAY                   
8

End Seq 
End Sequence                                                 

-1000000000

301013  
Sequence: HOUR/MINUTE/SECOND                                 

-1000000000

MGG     
HOUR                                            
HOUR                   
19

NGG     
MINUTE                                          
MINUTE                
41

MSEC    
SECOND                                          
SECOND       
-1000000000

End Seq 
End Sequence                                                 

-1000000000

NFLEV   
FLIGHT LEVEL                                    
M                   
10671

NDEPF   
DETAILED PHASE OF FLIGHT                        
CODE TABLE     
3

NDNDN   
WIND DIRECTION                                  
DEGREE TRUE    
326

NFNFN   
WIND SPEED                               
10**-1 M/S            
360

MB      
DEGREE OF TURBULENCE                            
CODE TABLE   
-1000000000

NMDEWX  
MAXIMUM DERIVED EQUIVALENT VERTICAL GUST 
10**-1 M/S          
-1000000000

311205  
Sequence: STANDARD AMDAR REPORT, PART 2                      

-1000000000

MTDBT   
TEMPERATURE/DRY BULB TEMPERATURE         
10**-2 K                  22415

MAIV    
ACARS INTERPOLATED VALUES                       
CODE TABLE      
3

End Seq 
End Sequence                                                 

-1000000000

End Seq 
End Sequence                                                 

-1000000000

MPHAI   
PHASE OF AIRCRAFT FLIGHT                        
CODE TABLE     
3

MQARA   
AIRCRAFT ROLL ANGLE QUALITY                     
CODE TABLE      
0

IUAX40
DES Report 
8th Oct 2003
20:28 UTC

311005  
Sequence: STANDARD AMDAR REPORT                              

-1000000000

YAIRN   
AIRCRAFT REGISTRATION NUMBER                    
CCITT IA5   
EU6564

NOSNO   
OBSERVATION SEQUENCE NUMBER                     
NUMERIC      
-1000000000

301021  
Sequence: LATITUDE/LONGITUDE                                 

-1000000000

MLAH    
LATITUDE (HIGH ACCURACY)                 
10**-5 DEGREE  
3899500

MLOH    
LONGITUDE (HIGH ACCURACY)                
10**-5 DEGREE    
-906833

End Seq 
End Sequence                                                 

-1000000000

301011  
Sequence: DATE                                               

-1000000000

MJJJ    
YEAR                                            
YEAR                
2003

MMM     
MONTH                                           
MONTH                 
10

MYY     
DAY                                             
DAY                   
8

End Seq 
End Sequence                                                 

-1000000000

301013  
Sequence: HOUR/MINUTE/SECOND                                 

-1000000000

MGG     
HOUR                                            
HOUR                   
20

NGG     
MINUTE                                          
MINUTE                
28

MSEC    
SECOND                                          
SECOND       
-1000000000

End Seq 
End Sequence                                                 

-1000000000

NFLEV   
FLIGHT LEVEL                                    
M                   
2923

NDEPF   
DETAILED PHASE OF FLIGHT                        
CODE TABLE        
11

NDNDN   
WIND DIRECTION                                  
DEGREE TRUE    
74

NFNFN   
WIND SPEED                               
10**-1 M/S            
72

MB      
DEGREE OF TURBULENCE                            
CODE TABLE   
-1000000000

NMDEWX  
MAXIMUM DERIVED EQUIVALENT VERTICAL GUST 
10**-1 M/S          
-1000000000

311205  
Sequence: STANDARD AMDAR REPORT, PART 2                      

-1000000000

MTDBT   
TEMPERATURE/DRY BULB TEMPERATURE         
10**-2 K                  28015

MAIV    
ACARS INTERPOLATED VALUES                       
CODE TABLE    
3

End Seq 
End Sequence                                                 

-1000000000

End Seq 
End Sequence                                                 

-1000000000

MPHAI   
PHASE OF AIRCRAFT FLIGHT                        
CODE TABLE    
6

MQARA   
AIRCRAFT ROLL ANGLE QUALITY                     
CODE TABLE     
0

IUAX01
Expanded BUFR Description

0 
311002 

311002   
Sequence: SINGLE LEVEL REPORT: ACARS REP             

1 
301065 

|  301065   
Sequence: ACARS IDENTIFICATION                       

2 
001006 

|  |  YXXNN    
AIRCRAFT FLIGHT NUMBER                   

CCITT IA5    
64 bits

3 
001008 

|  |  YAIRN    
AIRCRAFT REGISTRATION NUMBER             

CCITT IA5    
64 bits

4 
002001 

|  |  NIX      
TYPE OF STATION                          

CODE TABLE    
2 bits

5 
002002 

|  |  NIW      
TYPE OF INSTRUMENT FOR WIND MEASUREMENT  
FLAG TABLE    
4 bits

6 
002005 

|  |  MPOTO    
PRECISION OF TEMPERATURE OBSERVATION     
K         

7 bits 10**-2

7 
002062 

|  |  NADRS    
TYPE OF AIRCRAFT DATA RELAY SYSTEM       
CODE TABLE    
4 bits

8 
002070 

|  |  NOSLL    
ORIGINAL SPECIF. OF LATITUDE/LONGITUDE   
CODE TABLE    
4 bits

9 
002065 

|  |  YAGRS    
ACARS GROUND RECEIVING STATION           
CCITT IA5    
40 bits

10       


|  +->End Seq  
End Sequence                                         

11 
301066 

|  301066   
Sequence: ACARS LOCATION                             

12 
301011 

|  |  301011   
Sequence: DATE                                       

13 
004001 

|  |  |  MJJJ     
YEAR                                     

YEAR         
12 bits

14 
004002 

|  |  |  MMM      
MONTH                                    

MONTH         
4 bits

15 
004003 

|  |  |  MYY      
DAY                                      

DAY           
6 bits

16  



|  |  +->End Seq End Sequence                                         

17 
301013 

|  |  301013   
Sequence: HOUR/MINUTE/SECOND                         

18 
004004 

|  |  |  MGG      
HOUR                                     

HOUR          
5 bits

19 
004005 

|  |  |  NGG      
MINUTE                                   

MINUTE        
6 bits

20 
004006 

|  |  |  MSEC     
SECOND                                 
  
SECOND        
6 bits

21  



|  |  +->End Seq
End Sequence                                         

22 
301023 

|  |  301023   
Sequence: LATITUDE/LONGITUDE, COARSE ACC             

23 
005002 

|  |  |  MLALA    
LATITUDE (COARSE ACCURACY)               

DEGREE       
15 bits 10**-2

24 
006002 

|  |  |  MLOLO    
LONGITUDE (COARSE ACCURACY)              

DEGREE       
16 bits 10**-2

25  
      


|  |  +->End Seq End Sequence                                         

26 
007004 

|  |  MPN      
PRESSURE (VERT.LOCATION)                 

PA           

14 bits 10** 1

27 
002064 

|  |  MQARA    
AIRCRAFT ROLL ANGLE QUALITY              

CODE TABLE    
2 bits

28 
008004 

|  |  MPHAI    
PHASE OF AIRCRAFT FLIGHT                 

CODE TABLE    
3 bits

29        


|  +->End Seq  
End Sequence                                         

30 
311003 

|  311003   
Sequence: ACARS STANDARD REPORTED VARIAB             

31 
010070 

|  |  MIAA     
INDICATED AIRCRAFT ALTITUDE              

M            

16 bits

32 
011001 

|  |  NDNDN    
WIND DIRECTION                           

DEGREE TRUE   
9 bits

33 
011002 

|  |  NFNFN    
WIND SPEED                               

M/S          
12 bits 10**-1

34 
012001 

|  |  MTN      
TEMPERATURE/DRY BULB TEMPERATURE         
K            

12 bits 10**-1

35 
013002 

|  |  MMIXR    
MIXING RATIO                             

KG/KG        
14 bits 10**-5

36        


|  +->End Seq  
End Sequence                                         

71        


+->End Seq  
End Sequence                                         
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311002  
Sequence: SINGLE LEVEL REPORT: ACARS REP                     

-1000000000

301065  
Sequence: ACARS IDENTIFICATION                               

-1000000000

YXXNN   
AIRCRAFT FLIGHT NUMBER                          
CCITT IA5   
LH637   

YAIRN   
AIRCRAFT REGISTRATION NUMBER                    
CCITT IA5   
EU3733  

NIX     
TYPE OF STATION                                 
CODE TABLE    
0

NIW     
TYPE OF INSTRUMENT.FOR WIND MEASUREMENT         
FLAG TABLE   
4

MPOTO   
PRECISION OF TEMPERATURE OBSERVATION     
10**-2 K         
10

NADRS   
TYPE OF AIRCRAFT DATA RELAY SYSTEM              
CODE TABLE        
3

NOSLL  
ORIGINAL SPECIF. OF LATITUDE/LONGITUDE          
CODE TABLE    
0

YAGRS   
ACARS GROUND RECEIVING STATION                  
CCITT IA5    
-1000000000

301066  
Sequence: ACARS LOCATION                                     

-1000000000

301011  
Sequence: DATE                                               

-1000000000

MJJJ    
YEAR                                            
YEAR                
2003

MMM     
MONTH                                           
MONTH                 
10

MYY     
DAY                                             
DAY                    
8

301013  
Sequence: HOUR/MINUTE/SECOND                                 

-1000000000

MGG     
HOUR                                            
HOUR                  
20

NGG     
MINUTE                                          
MINUTE                
21

MSEC    
SECOND                                          
SECOND       
-1000000000

301023  
Sequence: LATITUDE/LONGITUDE, COARSE ACC                     

-1000000000

MLALA   
LATITUDE (COARSE ACCURACY)               
10**-2 DEGREE    
2445

MLOLO   
LONGITUDE (COARSE ACCURACY)              
10**-2 DEGREE   
5464

MPN     
PRESSURE (VERT.LOCATION)                 
10** 1 PA           
-1000000000

MQARA   
AIRCRAFT ROLL ANGLE QUALITY                     
CODE TABLE   
0

MPHAI   
PHASE OF AIRCRAFT FLIGHT                        
CODE TABLE     
5

311003  
Sequence: ACARS STANDARD REPORTED VARIAB                     

-1000000000

MIAA    
INDICATED AIRCRAFT ALTITUDE                     
M                    
183

NDNDN   
WIND DIRECTION                                  
DEGREE TRUE     
51

NFNFN   
WIND SPEED                               
10**-1 M/S             
62

MTN     
TEMPERATURE/DRY BULB TEMPERATURE         
10**-1 K            
3037

MMIXR   
MIXING RATIO                             
10**-5 KG/KG        
-1000000000

IUAX01
ENR Reference Report
8th Oct 2003
19:41 UTC

311002  
Sequence: SINGLE LEVEL REPORT: ACARS REP                     

-1000000000

301065  
Sequence: ACARS IDENTIFICATION                               

-1000000000

YXXNN   
AIRCRAFT FLIGHT NUMBER                          
CCITT IA5   
LH4302

YAIRN   
AIRCRAFT REGISTRATION NUMBER                    
CCITT IA5   
EU1547  

NIX     
TYPE OF STATION                                 
CODE TABLE        
0

NIW     
TYPE OF INSTRUMENT.FOR WIND MEASUREMENT         
FLAG TABLE      
4

MPOTO   
PRECISION OF TEMPERATURE OBSERVATION     
10**-2 K                
10

NADRS   
TYPE OF AIRCRAFT DATA RELAY SYSTEM              
CODE TABLE       
3

NOSLL   
ORIGINAL SPECIF. OF LATITUDE/LONGITUDE          
CODE TABLE        
0

YAGRS   
ACARS GROUND RECEIVING STATION                  
CCITT IA5    
-1000000000

301066  
Sequence: ACARS LOCATION                                     

-1000000000

301011  
Sequence: DATE                                               

-1000000000

MJJJ    
YEAR                                            
YEAR                
2003

MMM     
MONTH                                           
MONTH                 
10

MYY     
DAY                                             
DAY                    
8

301013  
Sequence: HOUR/MINUTE/SECOND                                 

-1000000000

MGG     
HOUR                                            
HOUR                  
19

NGG     
MINUTE                                          
MINUTE                
41

MSEC    
SECOND                                          
SECOND       
-1000000000

301023  
Sequence: LATITUDE/LONGITUDE, COARSE ACC                     

-1000000000

MLALA   
LATITUDE (COARSE ACCURACY)               
10**-2 DEGREE   
4898

MLOLO   
LONGITUDE (COARSE ACCURACY)              
10**-2 DEGREE    
393

MPN     
PRESSURE (VERT.LOCATION)                 
10** 1 PA           
-1000000000

MQARA   
AIRCRAFT ROLL ANGLE QUALITY                     
CODE TABLE    
0

MPHAI   
PHASE OF AIRCRAFT FLIGHT                        
CODE TABLE     
3

311003  
Sequence: ACARS STANDARD REPORTED VARIAB                     

-1000000000

MIAA    
INDICATED AIRCRAFT ALTITUDE                     
M                  
10671

NDNDN   
WIND DIRECTION                                  
DEGREE TRUE     
326

NFNFN   
WIND SPEED                               
10**-1 M/S             
360

MTN     
TEMPERATURE/DRY BULB TEMPERATURE         
10**-1 K                  2242

MMIXR   
MIXING RATIO                             
10**-5 KG/KG        
-1000000000

IUAX01
DES Reference Report
8th Oct 2003
20:28 UTC

311002  
Sequence: SINGLE LEVEL REPORT: ACARS REP                     

-1000000000

301065  
Sequence: ACARS IDENTIFICATION                               

-1000000000

YXXNN   
AIRCRAFT FLIGHT NUMBER                          
CCITT IA5   
LH4266  

YAIRN   
AIRCRAFT REGISTRATION NUMBER                    
CCITT IA5   
EU6564  

NIX     
TYPE OF STATION                                 
CODE TABLE     
0

NIW     
TYPE OF INSTRUMENT.FOR WIND MEASUREMENT         
FLAG TABLE     
4

MPOTO   
PRECISION OF TEMPERATURE OBSERVATION     
10**-2 K         
10

NADRS   
TYPE OF AIRCRAFT DATA RELAY SYSTEM              
CODE TABLE   
3

NOSLL   
ORIGINAL SPECIF. OF LATITUDE/LONGITUDE          
CODE TABLE    
0

YAGRS   
ACARS GROUND RECEIVING STATION                  
CCITT IA5    
-1000000000

301066  
Sequence: ACARS LOCATION                                     

-1000000000

301011  
Sequence: DATE                                               

-1000000000

MJJJ    
YEAR                                            
YEAR                
2003

MMM     
MONTH                                           
MONTH                 
10

MYY     
DAY                                             
DAY                    
8

301013  
Sequence: HOUR/MINUTE/SECOND                                 

-1000000000

MGG     
HOUR                                            
HOUR                  
20

NGG     
MINUTE                                          
MINUTE                
28

MSEC    
SECOND                                          
SECOND       
-1000000000

301023  
Sequence: LATITUDE/LONGITUDE, COARSE ACC                     

-1000000000

MLALA   
LATITUDE (COARSE ACCURACY)               
10**-2 DEGREE   
3900

MLOLO   
LONGITUDE (COARSE ACCURACY)              
10**-2 DEGREE     
-907

MPN     
PRESSURE (VERT.LOCATION)                 
10** 1 PA           
-1000000000

MQARA   
AIRCRAFT ROLL ANGLE QUALITY                     
CODE TABLE     
0

MPHAI   
PHASE OF AIRCRAFT FLIGHT                        
CODE TABLE      
6

311003  
Sequence: ACARS STANDARD REPORTED VARIAB                     

-1000000000

MIAA    
INDICATED AIRCRAFT ALTITUDE                     
M                   
2923

NDNDN   
WIND DIRECTION                                  
DEGREE TRUE     
74

NFNFN   
WIND SPEED                               
10**-1 M/S      
72

MTN     
TEMPERATURE/DRY BULB TEMPERATURE         
10**-1 K                
2802

MMIXR   
MIXING RATIO                             
10**-5 KG/KG        
-1000000000

6.
Trial Results

The results of the BUFR trial are presented in the tables below, which show the decoded BUFR elements with their numerical values in the columns "Ref Value IUAX01" and "Test Value IUAX40" in comparison:

· BUFR elements en/decoded with the currently valid template (IUAX01) and the proposed new AMDAR template (IUAX40).  At this the chars "---" indicate elements not covered in the template while the chars "-1000000000" indicate elements covered, but no values transferred in the operational ACARS report formatted in ARINC 620-3.

· Numerical values of the reference BUFR reports IUAX01 and the BUFR test reports IUAX40 of the same operational data source.   

As noted in chapter 5 the parameters Humidity, Turbulence and Airframe Icing are not included in the test report IUAX40 in conformity with the BUFR rules, since these parameters are not transmitted from the Lufthansa fleet.

The results of the trial re-sent from CMC were kindly evaluated in comparison to IUAg01 as reference reports, which are officially disseminated from E-ADAS in the GTS. Since the altitude in IUAg01 is reported with a resolution of 10 meters and not in meters as in IUAX01 and IUAX40, small differences appear in comparison to the test values. Similar small differences were also noticed by the co-ordinates caused by different rounding procedures. For this reason the test results decoded by CMC are compared with the original IUAX01 data.

6.1
BUFR Trial Lido - DWD
ASC - Report EU5891 - 24th Oct 2003 05:12 UTC

	Element
	Descriptor
	Note / Dim.
	Ref Value IUAX01
	Test Value IUAX40

	AIRCRAFT REGISTRATION NUMBER
	0 01 008
	CCITT IA5
	EU5891
	EU5891

	AIRCRAFT FLIGHT NUMBER
	0 01 006
	CCITT IA5
	LH3011
	---

	OBSERVATION SEQUENCE NUMBER
	0 01 023
	NUMERIC
	---
	-1000000000

	TYPE OF STATION
	0 02 001
	CODE TABLE
	0
	---

	TYPE OF INSTRUMENT FOR WIND MEAS.
	0 02 002
	FLAG TABLE
	4
	---

	PRECISION OF TEMPERATURE
	0 02 005
	10**-2K
	10
	---

	TYPE OF AIRCRAFT DATA RELAY SYSTEM
	0 02 062
	CODE TABLE
	3
	---

	ORIG. SPECIF. OF LATITUDE/LONGITUDE
	0 02 070
	CODE TABLE
	0
	---

	ACARS GROUND RECEIVING STATION
	0 02 065
	CCITT IA5
	-1000000000
	---

	LATITUDE (HIGH ACCURACY)
	0 05 001
	10**-5 DEGREE
	---
	5764833

	LONGITUDE (HIGH ACCURACY)
	0 06 001
	10**-5 DEGREE
	---
	1226666

	LATITUDE (COARSE ACCURACY)
	0 05 002
	10**-2 DEGREE
	5765
	---

	LONGITUDE (COARSE ACCURACY)
	0 06 002
	10**-2 DEGREE
	1227
	---

	YEAR
	0 04 001
	YEAR
	2003
	2003

	MONTH
	0 04 002
	MONTH
	10
	10

	DAY
	0 04 003
	DAY
	24
	24

	HOUR
	0 04 004
	HOUR
	5
	5

	MINUTE
	0 04 005
	MINUTE
	12
	12

	SECOND
	0 04 006
	SECOND
	-1000000000
	-1000000000

	FLIGHT LEVEL
	0 07 010
	M
	---
	430

	INDICATED AIRCRAFT ALTITUDE
	0 10 070
	M
	430
	---

	PRESSURE (VERT. LOCATION)
	0 07 004
	10**1 PA
	-1000000000
	---

	DETAILED PHASE OF FLIGHT
	0 08 009
	CODE TABLE
	---
	7

	WIND DIRECTION
	0 11 001
	DEGREE TRUE
	262
	262

	WIND SPEED
	0 11 002
	10**-1 M/S
	36
	36

	DEGREE OF TURBULENCE
	0 11 031
	CODE TABLE
	---
	-1000000000

	MAX. DERIVED EQUIVALENT VERT. GUST
	0 11 036
	10**-1 M/S
	---
	-1000000000

	TEMPERATURE/DRY BULB TEMPERATURE
	0 12 101
	10**-2 K
	---
	27165

	TEMPERATURE/DRY BULB TEMPERATURE
	0 12 001
	10**-1 K
	2717
	---

	ACARS INTERPOLATED VALUES
	0 33 025
	CODE TABLE
	---
	1

	PHASE OF AIRCRAFT FLIGHT
	0 08 004
	CODE TABLE
	5
	5

	AIRCRAFT ROLL ANGLE QUALITY
	0 02 064
	CODE TABLE
	0
	0

	MIXING RATIO
	0 13 002
	10**-5 KG/KG
	-1000000000
	---


Lido - DWD
ENR - Report EU0601 - 24th Oct 2003 05:28 UTC

	Element
	Descriptor
	Note / Dim.
	Ref Value IUAX01
	Test Value IUAX40

	AIRCRAFT REGISTRATION NUMBER
	0 01 008
	CCITT IA5
	EU0601
	EU0601

	AIRCRAFT FLIGHT NUMBER
	0 01 006
	CCITT IA5
	LH827
	---

	OBSERVATION SEQUENCE NUMBER
	0 01 023
	NUMERIC
	---
	-1000000000

	TYPE OF STATION
	0 02 001
	CODE TABLE
	0
	---

	TYPE OF INSTRUMENT FOR WIND MEAS.
	0 02 002
	FLAG TABLE
	4
	---

	PRECISION OF TEMPERATURE
	0 02 005
	10**-2K
	10
	---

	TYPE OF AIRCRAFT DATA RELAY SYSTEM
	0 02 062
	CODE TABLE
	3
	---

	ORIG. SPECIF. OF LATITUDE/LONGITUDE
	0 02 070
	CODE TABLE
	0
	---

	ACARS GROUND RECEIVING STATION
	0 02 065
	CCITT IA5
	-1000000000
	---

	LATITUDE (HIGH ACCURACY)
	0 05 001
	10**-5 DEGREE
	---
	4889166

	LONGITUDE (HIGH ACCURACY)
	0 06 001
	10**-5 DEGREE
	---
	1061111

	LATITUDE (COARSE ACCURACY)
	0 05 002
	10**-2 DEGREE
	4889
	---

	LONGITUDE (COARSE ACCURACY)
	0 06 002
	10**-2 DEGREE
	1061
	---

	YEAR
	0 04 001
	YEAR
	2003
	2003

	MONTH
	0 04 002
	MONTH
	10
	10

	DAY
	0 04 003
	DAY
	24
	24

	HOUR
	0 04 004
	HOUR
	5
	5

	MINUTE
	0 04 005
	MINUTE
	28
	28

	SECOND
	0 04 006
	SECOND
	-1000000000
	-1000000000

	FLIGHT LEVEL
	0 07 010
	M
	---
	6437

	INDICATED AIRCRAFT ALTITUDE
	0 10 070
	M
	6437
	---

	PRESSURE (VERT. LOCATION)
	0 07 004
	10**1 PA
	-1000000000
	---

	DETAILED PHASE OF FLIGHT
	0 08 009
	CODE TABLE
	---
	3

	WIND DIRECTION
	0 11 001
	DEGREE TRUE
	289
	289

	WIND SPEED
	0 11 002
	10**-1 M/S
	72
	72

	DEGREE OF TURBULENCE
	0 11 031
	CODE TABLE
	---
	-1000000000

	MAX. DERIVED EQUIVALENT VERT. GUST
	0 11 036
	10**-1 M/S
	---
	-1000000000

	TEMPERATURE/DRY BULB TEMPERATURE
	0 12 101
	10**-2 K
	---
	23715

	TEMPERATURE/DRY BULB TEMPERATURE
	0 12 001
	10**-1 K
	2372
	---

	ACARS INTERPOLATED VALUES
	0 33 025
	CODE TABLE
	---
	3

	PHASE OF AIRCRAFT FLIGHT
	0 08 004
	CODE TABLE
	3
	3

	AIRCRAFT ROLL ANGLE QUALITY
	0 02 064
	CODE TABLE
	0
	0

	MIXING RATIO
	0 13 002
	10**-5 KG/KG
	-1000000000
	---


Lido - DWD
DES - Report EU4623 - 24th Oct 2003 05:25 UTC

	Element
	Descriptor
	Note / Dim.
	Ref Value IUAX01
	Test Value IUAX40

	AIRCRAFT REGISTRATION NUMBER
	0 01 008
	CCITT IA5
	EU4623
	EU4623

	AIRCRAFT FLIGHT NUMBER
	0 01 006
	CCITT IA5
	LH182
	---

	OBSERVATION SEQUENCE NUMBER
	0 01 023
	NUMERIC
	---
	-1000000000

	TYPE OF STATION
	0 02 001
	CODE TABLE
	0
	---

	TYPE OF INSTRUMENT FOR WIND MEAS.
	0 02 002
	FLAG TABLE
	4
	---

	PRECISION OF TEMPERATURE
	0 02 005
	10**-2K
	10
	---

	TYPE OF AIRCRAFT DATA RELAY SYSTEM
	0 02 062
	CODE TABLE
	3
	---

	ORIG. SPECIF. OF LATITUDE/LONGITUDE
	0 02 070
	CODE TABLE
	0
	---

	ACARS GROUND RECEIVING STATION
	0 02 065
	CCITT IA5
	-1000000000
	---

	LATITUDE (HIGH ACCURACY)
	0 05 001
	10**-5 DEGREE
	---
	5293500

	LONGITUDE (HIGH ACCURACY)
	0 06 001
	10**-5 DEGREE
	---
	0923166

	LATITUDE (COARSE ACCURACY)
	0 05 002
	10**-2 DEGREE
	5294
	---

	LONGITUDE (COARSE ACCURACY)
	0 06 002
	10**-2 DEGREE
	0923
	---

	YEAR
	0 04 001
	YEAR
	2003
	2003

	MONTH
	0 04 002
	MONTH
	10
	10

	DAY
	0 04 003
	DAY
	24
	24

	HOUR
	0 04 004
	HOUR
	5
	5

	MINUTE
	0 04 005
	MINUTE
	25
	25

	SECOND
	0 04 006
	SECOND
	-1000000000
	-1000000000

	FLIGHT LEVEL
	0 07 010
	M
	---
	1622

	INDICATED AIRCRAFT ALTITUDE
	0 10 070
	M
	1622
	---

	PRESSURE (VERT. LOCATION)
	0 07 004
	10**1 PA
	-1000000000
	---

	DETAILED PHASE OF FLIGHT
	0 08 009
	CODE TABLE
	---
	11

	WIND DIRECTION
	0 11 001
	DEGREE TRUE
	357
	357

	WIND SPEED
	0 11 002
	10**-1 M/S
	57
	57

	DEGREE OF TURBULENCE
	0 11 031
	CODE TABLE
	---
	-1000000000

	MAX. DERIVED EQUIVALENT VERT. GUST
	0 11 036
	10**-1 M/S
	---
	-1000000000

	TEMPERATURE/DRY BULB TEMPERATURE
	0 12 101
	10**-2 K
	---
	26595

	TEMPERATURE/DRY BULB TEMPERATURE
	0 12 001
	10**-1 K
	2660
	---

	ACARS INTERPOLATED VALUES
	0 33 025
	CODE TABLE
	---
	3

	PHASE OF AIRCRAFT FLIGHT
	0 08 004
	CODE TABLE
	6
	6

	AIRCRAFT ROLL ANGLE QUALITY
	0 02 064
	CODE TABLE
	0
	0

	MIXING RATIO
	0 13 002
	10**-5 KG/KG
	-1000000000
	---


6.2
BUFR Trial Lido - DWD - KNMI
ENR - Report EU2983 - 9th Sep 2003 13:10 UTC

	Element
	Descriptor
	Note / Dim.
	Ref Value IUAX01
	Test Value IUAX40

	AIRCRAFT REGISTRATION NUMBER
	0 01 008
	CCITT IA5
	EU2983
	EU2983

	AIRCRAFT FLIGHT NUMBER
	0 01 006
	CCITT IA5
	LH3016
	---

	OBSERVATION SEQUENCE NUMBER
	0 01 023
	NUMERIC
	---
	-1000000000

	TYPE OF STATION
	0 02 001
	CODE TABLE
	0
	---

	TYPE OF INSTRUMENT FOR WIND MEAS.
	0 02 002
	FLAG TABLE
	4
	---

	PRECISION OF TEMPERATURE
	0 02 005
	10**-2K
	10
	---

	TYPE OF AIRCRAFT DATA RELAY SYSTEM
	0 02 062
	CODE TABLE
	3
	---

	ORIG. SPECIF. OF LATITUDE/LONGITUDE
	0 02 070
	CODE TABLE
	0
	---

	ACARS GROUND RECEIVING STATION
	0 02 065
	CCITT IA5
	-1000000000
	---

	LATITUDE (HIGH ACCURACY)
	0 05 001
	10**-5 DEGREE
	---
	5811833

	LONGITUDE (HIGH ACCURACY)
	0 06 001
	10**-5 DEGREE
	---
	1896833

	LATITUDE (COARSE ACCURACY)
	0 05 002
	10**-2 DEGREE
	5812
	---

	LONGITUDE (COARSE ACCURACY)
	0 06 002
	10**-2 DEGREE
	1897
	---

	YEAR
	0 04 001
	YEAR
	2003
	2003

	MONTH
	0 04 002
	MONTH
	9
	9

	DAY
	0 04 003
	DAY
	9
	9

	HOUR
	0 04 004
	HOUR
	13
	13

	MINUTE
	0 04 005
	MINUTE
	10
	10

	SECOND
	0 04 006
	SECOND
	-1000000000
	-1000000000

	FLIGHT LEVEL
	0 07 010
	M
	---
	8839

	INDICATED AIRCRAFT ALTITUDE
	0 10 070
	M
	8839
	---

	PRESSURE (VERT. LOCATION)
	0 07 004
	10**1 PA
	-1000000000
	---

	DETAILED PHASE OF FLIGHT
	0 08 009
	CODE TABLE
	---
	3

	WIND DIRECTION
	0 11 001
	DEGREE TRUE
	120
	120

	WIND SPEED
	0 11 002
	10**-1 M/S
	98
	98

	DEGREE OF TURBULENCE
	0 11 031
	CODE TABLE
	---
	-1000000000

	MAX. DERIVED EQUIVALENT VERT. GUST
	0 11 036
	10**-1 M/S
	---
	-1000000000

	TEMPERATURE/DRY BULB TEMPERATURE
	0 12 101
	10**-2 K
	---
	23065

	TEMPERATURE/DRY BULB TEMPERATURE
	0 12 001
	10**-1 K
	2307
	---

	ACARS INTERPOLATED VALUES
	0 33 025
	CODE TABLE
	---
	3

	PHASE OF AIRCRAFT FLIGHT
	0 08 004
	CODE TABLE
	3
	3

	AIRCRAFT ROLL ANGLE QUALITY
	0 02 064
	CODE TABLE
	0
	0

	MIXING RATIO
	0 13 002
	10**-5 KG/KG
	-1000000000
	---


6.3
BUFR Trial Lido - DWD - CMC
ASC - Report EU3733 - 8th Oct 2003 20:21 UTC

	Element
	Descriptor
	Note / Dim.
	Ref Value IUAX01
	Test Value IUAX40

	AIRCRAFT REGISTRATION NUMBER
	0 01 008
	CCITT IA5
	EU3733
	EU3733

	AIRCRAFT FLIGHT NUMBER
	0 01 006
	CCITT IA5
	LH637
	---

	OBSERVATION SEQUENCE NUMBER
	0 01 023
	NUMERIC
	---
	-1000000000

	TYPE OF STATION
	0 02 001
	CODE TABLE
	0
	---

	TYPE OF INSTRUMENT FOR WIND MEAS.
	0 02 002
	FLAG TABLE
	4
	---

	PRECISION OF TEMPERATURE
	0 02 005
	10**-2K
	10
	---

	TYPE OF AIRCRAFT DATA RELAY SYSTEM
	0 02 062
	CODE TABLE
	3
	---

	ORIG. SPECIF. OF LATITUDE/LONGITUDE
	0 02 070
	CODE TABLE
	0
	---

	ACARS GROUND RECEIVING STATION
	0 02 065
	CCITT IA5
	-1000000000
	---

	LATITUDE (HIGH ACCURACY)
	0 05 001
	10**-5 DEGREE
	---
	2445000

	LONGITUDE (HIGH ACCURACY)
	0 06 001
	10**-5 DEGREE
	---
	5464333

	LATITUDE (COARSE ACCURACY)
	0 05 002
	10**-2 DEGREE
	2445
	---

	LONGITUDE (COARSE ACCURACY)
	0 06 002
	10**-2 DEGREE
	5464
	---

	YEAR
	0 04 001
	YEAR
	2003
	2003

	MONTH
	0 04 002
	MONTH
	10
	10

	DAY
	0 04 003
	DAY
	8
	8

	HOUR
	0 04 004
	HOUR
	20
	20

	MINUTE
	0 04 005
	MINUTE
	21
	21

	SECOND
	0 04 006
	SECOND
	-1000000000
	-1000000000

	FLIGHT LEVEL
	0 07 010
	M
	---
	183

	INDICATED AIRCRAFT ALTITUDE
	0 10 070
	M
	183
	---

	PRESSURE (VERT. LOCATION)
	0 07 004
	10**1 PA
	-1000000000
	---

	DETAILED PHASE OF FLIGHT
	0 08 009
	CODE TABLE
	---
	7

	WIND DIRECTION
	0 11 001
	DEGREE TRUE
	51
	51

	WIND SPEED
	0 11 002
	10**-1 M/S
	62
	62

	DEGREE OF TURBULENCE
	0 11 031
	CODE TABLE
	---
	-1000000000

	MAX. DERIVED EQUIVALENT VERT. GUST
	0 11 036
	10**-1 M/S
	---
	-1000000000

	TEMPERATURE/DRY BULB TEMPERATURE
	0 12 101
	10**-2 K
	---
	30365

	TEMPERATURE/DRY BULB TEMPERATURE
	0 12 001
	10**-1 K
	3037
	---

	ACARS INTERPOLATED VALUES
	0 33 025
	CODE TABLE
	---
	1

	PHASE OF AIRCRAFT FLIGHT
	0 08 004
	CODE TABLE
	5
	5

	AIRCRAFT ROLL ANGLE QUALITY
	0 02 064
	CODE TABLE
	0
	0

	MIXING RATIO
	0 13 002
	10**-5 KG/KG
	-1000000000
	---


BUFR Trial Lido - DWD - CMC
ENR - Report EU1547 - 8th Oct 2003 19:41 UTC

	Element
	Descriptor
	Note / Dim.
	Ref Value IUAX01
	Test Value IUAX40

	AIRCRAFT REGISTRATION NUMBER
	0 01 008
	CCITT IA5
	EU1547
	EU1547

	AIRCRAFT FLIGHT NUMBER
	0 01 006
	CCITT IA5
	LH4302
	---

	OBSERVATION SEQUENCE NUMBER
	0 01 023
	NUMERIC
	---
	-1000000000

	TYPE OF STATION
	0 02 001
	CODE TABLE
	0
	---

	TYPE OF INSTRUMENT FOR WIND MEAS.
	0 02 002
	FLAG TABLE
	4
	---

	PRECISION OF TEMPERATURE
	0 02 005
	10**-2K
	10
	---

	TYPE OF AIRCRAFT DATA RELAY SYSTEM
	0 02 062
	CODE TABLE
	3
	---

	ORIG. SPECIF. OF LATITUDE/LONGITUDE
	0 02 070
	CODE TABLE
	0
	---

	ACARS GROUND RECEIVING STATION
	0 02 065
	CCITT IA5
	-1000000000
	---

	LATITUDE (HIGH ACCURACY)
	0 05 001
	10**-5 DEGREE
	---
	4898055

	LONGITUDE (HIGH ACCURACY)
	0 06 001
	10**-5 DEGREE
	---
	393333

	LATITUDE (COARSE ACCURACY)
	0 05 002
	10**-2 DEGREE
	4898
	---

	LONGITUDE (COARSE ACCURACY)
	0 06 002
	10**-2 DEGREE
	393
	---

	YEAR
	0 04 001
	YEAR
	2003
	2003

	MONTH
	0 04 002
	MONTH
	10
	10

	DAY
	0 04 003
	DAY
	8
	8

	HOUR
	0 04 004
	HOUR
	19
	19

	MINUTE
	0 04 005
	MINUTE
	41
	41

	SECOND
	0 04 006
	SECOND
	-1000000000
	-1000000000

	FLIGHT LEVEL
	0 07 010
	M
	---
	10671

	INDICATED AIRCRAFT ALTITUDE
	0 10 070
	M
	10671
	---

	PRESSURE (VERT. LOCATION)
	0 07 004
	10**1 PA
	-1000000000
	---

	DETAILED PHASE OF FLIGHT
	0 08 009
	CODE TABLE
	---
	3

	WIND DIRECTION
	0 11 001
	DEGREE TRUE
	326
	326

	WIND SPEED
	0 11 002
	10**-1 M/S
	360
	360

	DEGREE OF TURBULENCE
	0 11 031
	CODE TABLE
	---
	-1000000000

	MAX. DERIVED EQUIVALENT VERT. GUST
	0 11 036
	10**-1 M/S
	---
	-1000000000

	TEMPERATURE/DRY BULB TEMPERATURE
	0 12 101
	10**-2 K
	---
	22415

	TEMPERATURE/DRY BULB TEMPERATURE
	0 12 001
	10**-1 K
	2242
	---

	ACARS INTERPOLATED VALUES
	0 33 025
	CODE TABLE
	---
	3

	PHASE OF AIRCRAFT FLIGHT
	0 08 004
	CODE TABLE
	3
	3

	AIRCRAFT ROLL ANGLE QUALITY
	0 02 064
	CODE TABLE
	0
	0

	MIXING RATIO
	0 13 002
	10**-5 KG/KG
	-1000000000
	---


BUFR Trial Lido - DWD - CMC
DES - Report EU6564 - 8th Oct 2003 20:28 UTC

	Element
	Descriptor
	Note / Dim.
	Ref Value IUAX01
	Test Value IUAX40

	AIRCRAFT REGISTRATION NUMBER
	0 01 008
	CCITT IA5
	EU6564
	EU6564

	AIRCRAFT FLIGHT NUMBER
	0 01 006
	CCITT IA5
	LH4266
	---

	OBSERVATION SEQUENCE NUMBER
	0 01 023
	NUMERIC
	---
	-1000000000

	TYPE OF STATION
	0 02 001
	CODE TABLE
	0
	---

	TYPE OF INSTRUMENT FOR WIND MEAS.
	0 02 002
	FLAG TABLE
	4
	---

	PRECISION OF TEMPERATURE
	0 02 005
	10**-2K
	10
	---

	TYPE OF AIRCRAFT DATA RELAY SYSTEM
	0 02 062
	CODE TABLE
	3
	---

	ORIG. SPECIF. OF LATITUDE/LONGITUDE
	0 02 070
	CODE TABLE
	0
	---

	ACARS GROUND RECEIVING STATION
	0 02 065
	CCITT IA5
	-1000000000
	---

	LATITUDE (HIGH ACCURACY)
	0 05 001
	10**-5 DEGREE
	---
	3899500

	LONGITUDE (HIGH ACCURACY)
	0 06 001
	10**-5 DEGREE
	---
	-906833

	LATITUDE (COARSE ACCURACY)
	0 05 002
	10**-2 DEGREE
	3900
	---

	LONGITUDE (COARSE ACCURACY)
	0 06 002
	10**-2 DEGREE
	-907
	---

	YEAR
	0 04 001
	YEAR
	2003
	2003

	MONTH
	0 04 002
	MONTH
	10
	10

	DAY
	0 04 003
	DAY
	8
	8

	HOUR
	0 04 004
	HOUR
	20
	20

	MINUTE
	0 04 005
	MINUTE
	28
	28

	SECOND
	0 04 006
	SECOND
	-1000000000
	-1000000000

	FLIGHT LEVEL
	0 07 010
	M
	---
	2923

	INDICATED AIRCRAFT ALTITUDE
	0 10 070
	M
	2923
	---

	PRESSURE (VERT. LOCATION)
	0 07 004
	10**1 PA
	-1000000000
	---

	DETAILED PHASE OF FLIGHT
	0 08 009
	CODE TABLE
	---
	11

	WIND DIRECTION
	0 11 001
	DEGREE TRUE
	74
	74

	WIND SPEED
	0 11 002
	10**-1 M/S
	72
	72

	DEGREE OF TURBULENCE
	0 11 031
	CODE TABLE
	---
	-1000000000

	MAX. DERIVED EQUIVALENT VERT. GUST
	0 11 036
	10**-1 M/S
	---
	-1000000000

	TEMPERATURE/DRY BULB TEMPERATURE
	0 12 101
	10**-2 K
	---
	28015

	TEMPERATURE/DRY BULB TEMPERATURE
	0 12 001
	10**-1 K
	2802
	---

	ACARS INTERPOLATED VALUES
	0 33 025
	CODE TABLE
	---
	3

	PHASE OF AIRCRAFT FLIGHT
	0 08 004
	CODE TABLE
	6
	6

	AIRCRAFT ROLL ANGLE QUALITY
	0 02 064
	CODE TABLE
	0
	0

	MIXING RATIO
	0 13 002
	10**-5 KG/KG
	-1000000000
	---


7.
Conclusions

The WMO BUFR Trial was performed in the period from 25th July to 24th October 2003 with the aim to validate the New BUFR Template for AMDAR.

The AMDAR BUFR data were encoded by the LH company Lido with its independently developed coding program. The trial partners KNMI, CMC and DWD were able to decode the transmitted operational test data faultlessly. CMC and DWD used independently developed decoders. KNMI used the same decoder as DWD, but in a different hardware and software environment.

As shown in chap. 6 the decoded test values IUAX40 meet the reference values IUAX01 exactly. This is also valid for the BUFR elements Latitude, Longitude and Temperature with the higher resolution of the IUAX40 values using scientific rounding rules.  

Due to technical, non-formatting reasons, the test partners couldn't re-encode the BUFR reports as originally planned. However in the opinion of the author the correctness of the proposed New BUFR Template is adequately verified after the successful encoding and decoding of the test reports in an operational environment with independently developed coding programs. 

8. 
Proposal
With reference to the statements above the introduction of the New BUFR Template for AMDAR is proposed to CBS ET.
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