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Introduction

GRIB API

• Developed at ECMWF
• Provides an easy and reliable way of encoding 

and decoding data in GRIB format
• Written entirely in C
• C and Fortran 90 interfaces available
• Provides many command line tools to quickly 

manipulate data without writing one line of code
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Introduction

• Provides an interface which is independent of 
the type of data accessed

• Open to change and extensible through 
definition files

• To replace GRIBEX
• Available on many unix / linux flavours and 

easy to install
• Available for download from ECMWF’s website:

http://www.ecmwf.int/products/data/software/download/grib_api.html
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GRIB code

Binary coded message
Sequence of octets (= 8 bits)  
It isn't human readable
Edition 1: GRIdded Binary
Edition 2: General Regularly distributed 
Information in Binary form
Cambridge dictionary: CODE is “a system of 
words, letters or signs which is used to represent 
a message in SECRET form”
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GRIB code

GRIB (GRIdded Binary) is a BINARY CODED format to exchange 
and store “general regularly-distributed information”.

GRIB
DATA
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GRIB code

OCTETS Numbers 
or letters

Meaningful 
information

01 14 09 0B 03 0C 00 1 2009 11 2 12 00 dataDate=20091102
dataTime=1200

Decoding
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GRIB code

OCTETS Numbers 
or letters

Meaningful 
information

01 14 09 0B 03 0C 00 1 2009 11 2 12 00 dataDate=20091102
dataTime=1200

Encoding
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GRIB code Edition 2

Octet Meaning
12 Significance of reference time
13-14 Year (4 digits) 
15 Month 
16 Day 
17 Hour
18 Minute 
19 Second 
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GRIB code Edition 2

Significance of reference time
Code Meaning
0 Analysis
1 Start of forecast
2 Verifying time of forecast
3 Observation time
4-191 Reserved
192-254 Reserved for local use
255 Missing
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GRIB code Edition 2

Octet Meaning
56-59 La2 – latitude of last grid point
60-63 Lo2 – longitude of last grid point
64-67 Di – i direction increment
68-71 Dj – j direction increment
72 Scanning mode
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GRIB code Edition 2

Scanning mode

Bit Number      Value Meaning

1                       0 Points of first row or column scan in the +i (+x) direction

1 Points of first row or column scan in the -i (-x) direction

2                       0 Points of first row or column scan in the -j (-y) direction

1 Points of first row or column scan in the +j (+y) direction

3                       0 Adjacent points in i (x) direction are consecutive

1 Adjacent points in j (y) direction is consecutive

4                        0 All rows scan in the same direction

1 Adjacent rows scans in the opposite direction
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GRIB API keys database

Decoding 
Engine

GRIB API

GRIB

Decoding
Rules

DATA

grib_get(ig,”dataDate”,dataDateValue)

C library

Text files
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Key based GRIB decoder 

level, step, latitudeOfFirstGridPoint, centre, 
…

Hundreds of keys available

Requirements

Dictionary of the keys
Synchronisation: decoder GRIB specs
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GRIB API keys database

Decoding
Rules

FM 92
GRIB

SPECS
GRIB API
Database

http://www.ecmwf.int/publications/manuals/grib_api/index.html

pdf, xml, ...

http://www.ecmwf.int/publications/manuals/grib_api/index.html
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GRIB API keys

Two types of keys

CODED: coming directly from the message after applying 
only the decoding rules
VIRTUAL: elaboration of the information contained in the 
message to provide higher level access independent 
from the specific coding (GRIB 1, GRIB 2, …)
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Parameters in GRIB API

paramId unique numeric identifier
name descriptive name
shortName abbreviation
units units
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Parameters in GRIB API                 GRIB1

name = 2 metre temperature

indicatorOfParmeter = 11 [Temperature  (K)]
table2Version = 3
levelType = 103 [Specified height level above ground  (m)]
level = 2
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Parameters in GRIB API                 GRIB2

name = 2 metre temperature

discipline = 0 [Meteorological products]
parameterCategory = 0 [Temperature]
parameterNumber = 0 [Temperature  (K)]
typeOfFirstFixedSurface = 103 [Specified height level above ground  (m)]

scaleFactorOfFirstFixedSurface = 0
scaledValueOfFirstFixedSurface = 2
typeOfSecondFixedSurface = 255 [Missing ]
scaleFactorOfSecondFixedSurface = MISSING
scaledValueOfSecondFixedSurface = MISSING
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Parameters in GRIB API                 GRIB1

ECMWF coding with local table

name = 2 metre temperature

indicatorOfParameter = 130 [Temperature  (K)]
table2Version = 128
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Parameters in GRIB API

Why local coding?
Because in the user code we need a single 
number or string to identify the parameter
GRIB 2 is more complex than GRIB 1
Local coding still necessary?

GRIB API solution
use a virtual key to decouple user level from 
coding level
allow local configuration to deal with local 
codes
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Parameters in GRIB API

http://www.ecmwf.int/publications/manuals/d/gribapi/param

http://www.ecmwf.int/publications/manuals/d/gribapi/param/
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Questions ?
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