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ECMWF Data Coverage (All obs DA) - Aircraft
01/Dec/2015; 00 UTC
Total number of obs = 229354
UFR OVERVIEW - e
¥

® Table-driven binary format

®* Widely used for observational data

® Supports synoptic, marine, upper-air, aircraft, and

satellite data

® Flexible and extensible through WMO descriptor tables
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Descriptor &

0-21-007

Element Name

Radar reflectivity
factor

Vertical Doppler
velocity

Satellite radar
beam azimuth

Scale

Reference
Value

-9000

Data Width
(bits)

15




able D: The Sequence Descriptor Table /

Table D acts as a macro. It groups multiple Table B descriptors into
rganized sequences so encoders don't have to list every single

\l dar variable every time.

Sequence Contains (Table B
O Descriptor ¢ Descriptors) Description

3-91-049 0-01-007 , ©-084-001 to Radar beam data (Station identification
0-04-005 + Time/Date)

3-01-192 0-08-080, 0©-02-198 Sequence for describing geographic
projection and x/y offsets

® 3. Code and Flag Tables

®* These specify non-continuous, qualitative metadata (such as the

operational status of the radar, the scan mode, or clutter treatment)

Code Figure & Meaning (e.g., Clutter Treatment)
No clutter treatment applied

Static filter

Doppler filtering

Missing data



To explore machine-reac ormats used by meteorological )
agengcies, you can browse the full documentation and templates maintained by the

0O Manual on Codes or download the European OPERA radar conversion templates on the
FUMETNET OPERA BUFR Guidelines

-


https://wmo.int/latest-version
https://www.eumetnet.eu/wp-content/uploads/2025/05/OPERA_2008_14_BUFR_Guidelines.pdf

v<stagts>
v<site name="Augusta Treverorum">
v<gts>
<header>full</header>
<trailer>on</trailer>
<nnn>747</nnn>
<tt>PAL/tt>
<aa>auto</aa>
<a2vvp>B</a2vvp>
<cccc>AUGS</ccece>
</gts>
v <gtsoption>
<type>fixed</type>
<fixed>80</fixed>
<coderange range="50" value="41"/>
<coderange range="100" value="42"/>
</gtsoption>
v<station>
<desc f="0" % value="0"/>
<desc f="@" x= y value="0"/>
<desc f="0" % value="2"/>
<desc f="@" x= y="3" value="3"/>
<desc f="0" y="101" value="0"/>
<desc f="@" y="121" value="5600000000" />
<desc f="0" y="1" value="100"/>
</station>
</site>
v<site name="Minas Tirith">
<gts/>
<gtsoption/>
v<station>
<desc f="0" x="1" y="1" value="0"/>
</station>
</site>
<site name="Not OK site"/>
v<site name="Least OK site">
<station/>
</site>
</stagts>

BUFR TABLES RELATIVE TO SECTION 3;;;

BUFR Table B — Classification of elements;;;

F;X;Class;Comments

0;0;BUFR table entries;

0;1;ldentification;ldentifies origin and type of data
0;2;Instrumentation;Defines instrument types used
0;3;Reserved;

0;4;Location (time);Defines time and time derivatives
0;5;Location (horizontal — 1);Defines geographical position
0;6;Location (horizontal — 2);Defines geographical position
0:7;Location (vertical);Defines height

0;8;Significance qualifiers;Defines special character of data
0;9;Reserved;

0;10;Vertical elements and pressure;Height

0;11;Wind and turbulence;Wind speed

0;12;Temperature;

0;13;Hygrographic and hydrological elements;Humidity
0;14;Radiation and radiance;

0:15;Physical/chemical constituents;

0;19;Synoptic features;

0;20;0bserved phenomena;Defines present/past weather

0;2 WEEEN Class 35 - Data monitoring information;;;;;;;;::
(UP¥. 1585
0;2 JEER
0;24 SEYS TABLE REFERENCE;;;;55555
0;28 1588
J 1589
WL 1590
¥ 1591
[0}k 1592
1593
1594
1595
1596
1597
1598 [3h 9 friion
EEEN 0;35;0;FM and regional code number;Code table;0;0;10;Code table;0;3
45008 0;35;1; Time-frame for monitoring;Code table;0;0;3;Code table;0;1
WG0EN 0;35;11;Number of reports actually received;Numeric;0;0;14;Numeric;0;4
4508 0;35;21;Bulletin being monitored (TTAAIi);Character;0;0;48;Character;0;6
WSER 0;35;22;Bulletin being monitored (YYGGgg);Character;0;0;48;Character;0;6
W08 0;35;30;Discrepancies in the availability of expected data;Code table;0;0;4;Code table;0;1
4S0EN 0;35;31;Qualifier on monitoring results;Code table;0;0;7;Code table;0;2
uIE10I58 0;35;32;Cause of missing data;Code table;0;0;4;Code table;0;1
4l50F8 0;35;33;0bservation and collection deficiencies;Code table;0;0;7;Code table;0;2
WSER 0;35;34;Statistical trends for availability of data (during the survey period(s));Code table;0;0;3;Code table;0;1







Contains a list of six digit descriptors in the form F-X-Y = 0-04-006
Descriptors starting with
F=0 are elements listed in Table B
F=1 denote replication of descriptors
0 F=2 are operators acting on descriptors
O F=3 are sequences of descriptors listed in Table D

O

y
“" SECTION 3

012001 011001 011002 011031
011032 011033 020041

SECTION 4 Contains the encoded values as a bit stream

~ * Implementing the decoding regulations

O
which can be decoded
and notes

D el ©  Using the Tables

P
ingredients



ECMWF Data Coverage (All obs DA) - Aircraft
01/Dec/2015; 00 UTC
Total number of obs = 229354

GRIB OVERVIEW

®* Optimized for gridded meteorological data
® Used in weather forecasting systems worldwide
® Supports forecasts, analyses, and ensemble products

®* Compact and efficient storage for large grids

GO ST, v
01/Dec/2015; utc
Total number of obs = 52084




ding and decoding WMO
that a BUFR file generated
ed observations (e.g., SYNOP, TEMP,

, ecCodes tools (bufr_dump,bufr_Is) or Metview are usually the easiest
jons.
PS is generally much heavier to install and operate for that purpose.
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ECCODES TOOLS

®* Developed by ECMWF
®* Decode and encode BUFR and GRIB formats
® Supports command-line and Python APIs

® Common tools: bufr_dump, grib_dump, grib_Is

bufr_dump (JSON or flat dump of the BUFR content)

bufr_filter (a simple filter to modify and print values)
bufr_compare (to compare two BUFR files)

bufr_copy (selective copy of BUFR messages)

bufr_get (get values form a BUFR file)

bufr_set (set values in a BUFR file)

bufr_Is (list the content of the header of BUFR messages in a file)




r
For your WIS2 work, it may help to think of them this way:

Tool GRIB BUFR

Metview Yes Yes

ecCodes

Primary Purpose

Inspect, decode, analyze, visualize

meteorological data

Operational forecasting, data ingest, display,

warning generation

Core encoding/decoding library used by many

applications, including Metview







5& CONVERSION C/

O LS (ﬁ} WIS2 in a box e /
Submit FM 12-XIV Ext. SYNOP Bulletin
i See the WMO Manual on Codes, Volume L1, for a description of the FM 12:XIV Ext. SYNOP format
1 synop2bufr converts FM-12 Sl
Dataset Editor - ’
» . Maonth and year in UTC

O SYNOP to BUFR

® csv2bufr converts AWS CSV
data into BUFR

® Supports migration from

legacy formats

® Integrated into wis2box SR D SR

kﬂ 45678 11565 71008 10315 20243 30086 40111 69901 78062 83272
\"{olg OWS 333 10322 20245 59019 83820 87360 90914=
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