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Topics covered 

 What is BUFR/PrepBUFR 
 BUFR message layout 
 Self-descriptive table driven concept 
 BUFR table descriptor 
 BUFR Table B 
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What is BUFR/PrepBUFR 
  Binary Universal Form for the Representation of meteorological data 

(BUFR)  
  BUFR is a “self-descriptive” table driven code form 

  The form and content of the data contained within a BUFR 
message are described within the BUFR message itself  

  BUFR is one of the code forms WMO recommends for the 
representation and exchange of observational data 

  BUFR/PrepBUFR is the only data format accepted by GSI for 
observation data ingesting 

•  PrepBUFR is the NCEP term for “prepared” or QC’d data in 
BUFR format (NCEP convention/standard) 

•  PrepBUFR file is still a BUFR file   



BUFR Message Layouts 
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In a BUFR message, section 3 contains a sequence of data 
descriptors, which describe the type of data contained in the 
section 4 and the order in which data appear in the section 4.  



Self-descriptive Table Driven Concept 
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Section 3 (Data Description) Section 4 (Data)  
012245 101 

WMO BUFR Table B 

Descriptor (pointer) BUFR message  



WMO BUFR Table B 

•  BUFR Tables (More details in Lecture 4) 
•  content definition tables (Table A, B, C, D) 
•  code tables and flag tables  

•  Table B 
•  how to encode/decode individual elements in BUFR 

•      Table B is fundamental to encoding & decoding 



BUFR Descriptor 

•  BUFR descriptor: a set of 16 bits divided into 3 parts: F, 
X, and Y 
  F denotes the type of descriptor.  

  F = 0     Element descriptor (Table B entry) 
  F = 1     Replication operator 
  F = 2     Operator descriptor (Table C entry) 
  F = 3     Sequence descriptor (Table D entry) 

  X (6 bits: 00-63) indicates the class or category of descriptor. 
  Y (8 bits: range from 00-255) indicates the entry within a class X. 



BUFR Descriptor: example 

8 

Section 3 (Data Description) Section 4 (Data)  

012245 101 Descriptor (pointer) BUFR message  

1)  F = 0   : table B 
2)  X = 12 :  class 12 (temperature) 
3)  Y =245 : NCEP defined temperature 

245 entry in the class 12 
(temperature class) of 
BUFR table B is NCEP 
defined temperature entry  



Decode BUFR file: example 
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Section 3 (Data Description) Section 4 (Data)  
012245 101 

WMO BUFR Table B 

Descriptor (pointer) BUFR message  

Decoding Steps: 
1)  read data descriptor (012245) and data (101) into memory 
2)  find the REFRENCE, BIT and UNITS associated with descriptor 012245 in 

the predefined table  
3)  decode the data value 101 based on the information in this table as 

temperature observation 10.1 °C.  



Important Notes 

 This talk is only to understand BUFR self-
descriptive table driven form 

  It is very hard for general users to use the 
concepts in this talk to process BUFR files 

 General users should process BUFR file based 
upon functions provided in BUFR library (for 
example BUFRLIB from NCEP) 

 A simple and straight forward method for 
encoding and decoding is found in Lecture 3 
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gsi_help@ucar.edu 

Questions? 
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