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GTS data transmitted in TAC-format
(WMO defined ASCII code)

TAC gradually replaced by BUFR
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Motivation
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Each institute should ask themselves:
GTS BUFR-data to NWP input, can we handle it

SMHI needed to work on it

Together with met.no  in Norway. 
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The migration schedule
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Arriving in BUFR

SYNOP, SHIP, BUOYAMDAR, ACAR 20090913 12UTC 20090913 12UTC
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At SMHI
GTS SMHI

Observations
in TAC format

(ASCII)

ECMWF software
from mid 90:s

• Duplicates
• Corrections

BUFR
files

• QC included.
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(ASCII) • Corrections
• Merging TEMPS (A,B,C,D)
• Basic QC
• BUFR packing

• QC included.
CONFIDENCE values

• A set of ECMWF defined
templates

HIRLAM accepts only these specific templates

Some QC from pre-processor, CONFIDENCE, are 
used in data-assimilation 
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GTS SMHI

Observations
in BUFR

BUFR
files

• QC included.
• Duplicates
• Corrections

Pre-processor ?
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• QC included.
CONFIDENCE values

• A set of ECMWF defined
templates

• Corrections
• Merging TEMPS
• Basic QC
• BUFR re-packing

Which pre-processor?
1. New ECMWF software?
2. Write a new one?
3. Rewrite HIRLAM to read GTS-BUFR?
4. Something else…(?)
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1:  Install updated ECMWF software
- Relies on ECMWF IT-infrastructure: RDB-database etc.
- Difficult to implement in our experience
- Has become a black box after initial implementation
- Difficult to maintain
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2:  Write a new one
+ Will have good knowledge about the code
+ Easier to maintain, hopefully
- Quite a task to write!

3: Rewrite HIRLAM to read GTS-BUFR
- Still need to take care of duplicates etc
- HIRLAM is to be replaced, at some time
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NWPNord
Task for met.no

Met.no: Write two generic converters (FORTRAN) 

Aircraft data
GTS-BUFR amdarbufr2hirbufr.x

AMDAR
ACAR
ecmwf templates
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ecmwf templates

Sea and land-surface
data. GTS-BUFR

surfacebufr2hirbufr.x
SYNOP
SHIP
DRIBU
ecmwf templates
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Output of converters
Technical details

amdarbufr2hirbufr.x and surfacebufr2hirbufr.x output 

Obs type Subtype 
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SYNOP 0 1

SHIP 1 11

DRIBU 1 21

AMDAR 4 144

ACAR 4 145



EWGLAM 2009
Athens

NWPNord
Task for SMHI

SMHI: Add most important QC, encoded as
CONFIDENCE values in the output BUFR

That’s the deal between Norway and Sweden!

Signatur

That’s the deal between Norway and Sweden!

SMHI need generic handling of GTS-BUFR telegrams
and TEMPS

Duplicates, corrections, merging etc. 
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BUFR telegrams Preprocessor

• Bourne-shell
• FORTRAN
• C
• libbufr.a
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Preprocessor

aircraft_yyyymmddhh.bfr
aircraft_yyyymmddhh.index

landsurf_yyyymmddhh.bfr
landsurf_yyyymmddhh.index

seasurf_yyyymmddhh.bfr
seasurf_yyyymmddhh.index

Index files (ascii) has all info
needed to choose the “best one” 
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SMHI pre-processor
TEMPS

BUFR telegrams Preprocessor

Screening procedure also 
includes building a complete
TEMP from several reports 
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Preprocessor
temp_yyyymmddhh.bfr

temp_yyyymmddhh.index



EWGLAM 2009
Athens

Thank You
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At SMHI:
All GTS data in WMO-BUFR

GTS SMHI

MESSIR
(commercial software)
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Observations
in BUFR

Observations
in TAC Convert to WMO BUFR

New 
pre-processor
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Testing our system with full data-streams

TEMP SYNOP, SHIP, BUOY20090911 00UTC 20090910 18UTC
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AMDAR, ACAR 20090910 18UTC
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