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buHapHble koabl WMO

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

BUFR (Binary Universal Form for the Representation of
meteorological data)

"'Data Coverage (All obs DA) - Microwave imager
01/Dec/2015; 00 UTC
Total number of obs = 52084

— TM6KM1 BUHapPHbIN popMaT

— [NpuMeHsaeTca, B OCHOBHOM, 419 KOAUPOBaHMA HabnogeHnn
— Mo>kHO KogmpoBaTb MPOrHO3bl

GRIB (General Regularly-distributed Information in Binary form)

— Co3paH ana kKoanpoBaHUA YNCNEHHbBIX MOAENEN
— Mo>xHO KoaupoBaTb HabnoaeHUs
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buHapHble Kogbl BMO: BUFR

Kak pa6botaet BUFR:

* BUFR cocTtonT n3 3aronoeka v Tena ¢ gaHHbIMU N MeTagaHHbIMU.

 [Oeckpuntopbl BUFR onpenenAatoT, Kak CTPYKTYPUPOBaHbI 1 3aKoAMpPOoBaHbl AaHHble B BUFR
 BcTpoeHHaa KoMmnpeccua ana cHMKeHna obbemMa coobLeHns

Ta6nnubl BUFR

NeckpunTtopbl BUFR onpeaeneHbl B Tabanuax BUFR (A, B, Cn D).
 Tabnuua B coaepKnT BCe ACKPUNTOPbI 3/IEMEHTOB U X ONUCAHUA. renaaren®e
 Tabnuua D coaepnt KOMbMHaUMKM feCKPUNTOpPOB B Volume 12

Annex Il to the WMO Technical Regulations

npeaonpeneneHHbIX NocaeaoBaTebHOCTAX

Part C — Common Features to Binary and Alphanumeric Codes

Manual on Codes

Tabnuubl BUFR - aTo yactb HactaBneHusa no kogam BMO:
https://library.wmo.int/idurl/4/35625 HoBaA BepcuAa Ka>kgble LLUeCTb MECALEB
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https://library.wmo.int/idurl/4/35625

CopepuT cnUcoK 6-undepHbIX geckpuntopos B Buge F-X-Y - 0-04-006
deckpunTopbl HAYMHAKOTCA C:

F=0 snemeHTbl 13 Tabauubi B

F=1 penanKkauumn geckpuntopos

F=2 onepauuu Hag gecpuntopamm
O F=3 nocnepoBatenbHocTn n3 Tabamubl D

©| SECTION 3

SECTION 4
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buHapHble Koabl BMO
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Co3aaHbl 4719 MaWluH, He rogeu!

1950-2025 (Y
i ‘II

yf \‘é& WORLD
\{‘\' i / METEOROLOGICAL SCIENCE for ACTION
A& ORGANIZATION o




LN
E B https://confluence.ecmwf.int/display/ECC/ecCodes+Home

|
ecCodes 10, paszpabotaHHoe ELICTII. MNpepoctaBnaet APl n Habop
MHCTPYMEHTOB A1 KOAMUPOBaHMA 1N AeKoanpoBaHMa cooobLLEeHNN B
cneayroLimx popmarax::
« WMO FM-92 GRIB edition 1 n edition 2
* WMO FM-94 BUFR edition 3 u edition 4
 CokpawleHHble 3aronoskun [ CT (pekoanpoBaHue)
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https://confluence.ecmwf.int/display/ECC/ecCodes+Home
https://community.wmo.int/activity-areas/wmo-codes/manual-codes/grib-edition-1
https://library.wmo.int/index.php?lvl=notice_display&id=10684
https://community.wmo.int/activity-areas/wmo-codes/manual-codes/bufr-edition-3-and-crex-edition-1
https://library.wmo.int/index.php?lvl=notice_display&id=10684

ecCodes BUFR tools

ﬁ https://confluence.ecmwf.int/display/ECC/BUFR+tools
N7

""IFT\

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 BUFRfile)

bufr_Ls (list the content of the header of BUFR messages in a file)
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https://confluence.ecmwf.int/display/ECC/BUFR+tools

BUFR tools in wis2box

N

3l Coves ‘wis2box-api’ KoHTenHep copep>Xut ecCodes

Wy’ -+ WHECKO/IbKO UHCTPYMEHTOB ANA pab6oTbl c BUFR ocHoBaHHbIX Ha ecCodes

F—rﬁ

J_ wis2box-management

./ e\. Transform using
2bufr data plugin

s
Request wis2box-api
to use BUFR tools

for transformation

wis2box-api |3
. Y
$0pygeoapi f&@a

MHcTpyMeHTbl BUFR 13 wis2box-api oocTynHbl oTAENbHO
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https://confluence.ecmwf.int/display/ECC
https://github.com/World-Meteorological-Organization/csv2bufr
https://github.com/World-Meteorological-Organization/csv2bufr
https://github.com/World-Meteorological-Organization/csv2bufr
https://github.com/World-Meteorological-Organization/csv2bufr
https://github.com/World-Meteorological-Organization/csv2bufr
https://github.com/World-Meteorological-Organization/synop2bufr
https://github.com/World-Meteorological-Organization/synop2bufr
https://github.com/World-Meteorological-Organization/synop2bufr
https://github.com/World-Meteorological-Organization/synop2bufr
https://github.com/World-Meteorological-Organization/synop2bufr
https://github.com/World-Meteorological-Organization/bufr2geojson
https://github.com/World-Meteorological-Organization/bufr2geojson
https://github.com/World-Meteorological-Organization/bufr2geojson
https://github.com/World-Meteorological-Organization/bufr2geojson
https://github.com/World-Meteorological-Organization/bufr2geojson

BeepeHune B CSV-to-BUFR

wis2box numeeT BCTPOEHHbI NaaruH ana “koHseptuposaHua CSV 8 BUFR”
- lo3sonaer BBoaAUTb AaHHble B CSV

- Ucnonb3yeT wabnoHbl oTobparkeHmna ana koHeseptaumm B BUFR

csv2bufr-transformation us ‘csv2bufr’ mo»et 6bITb Ucnonb3oBaH 6e3 wis2box
https://github.com/wmo-im/csv2bufr

Plugin Configuration X

Plugin Mame

(CSV data converted to BUFR -

AWS - Incoming -

#\.csvs af Hotify
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https://github.com/wmo-im/csv2bufr
https://github.com/wmo-im/csv2bufr
https://github.com/wmo-im/csv2bufr

Knouesbie anemeHTbl CSV-to-BUFR

CSV file YBUFR Mapping Template

BUFR file(s)




LLIabnoH oTtobpaxkeHusa BUFR

LWa6noH: pann JSON onpegenaowmin otobpaxkeHme sxogHoro CSV B koa ncxogawero BUFR
... UCMonb3ya yenioBekoumntaeMble Ha3BaHua eccodes_key BMecTo 6-undpepHbix Kogos BUFR FXXYYY

"data"; [

{"eccodes_key": "#1#nonCoordinatePressure", "value": "data:station_pressure", "valid_min": "const:50000", "valid_max": "const:150000"},
{"eccodes_key": "#1#pressureReducedToMeanSeaLevel", "value": "data:msl_pressure", "valid_min": "const:50000", "valid_max": "const:150000"},
{"eccodes_key": "#1#nonCoordinateGeopotentialHeight", "value": "data:geopotential_height", "valid_min": "const:-1000", "valid_max": "const:130071"},

{"eccodes_key": "#1#heightOfSensorAboveLocalGround OrDeckOfMarinePlatform”, "value": "data:thermometer_height", "valid_min": "const:0", "valid_max": "const:655.35"},

{"eccodes_key": "#1#airTemperature”, "value": "data:air_temperature”, "valid_min": "const:193.15", "valid_max": "const:333.15"},

N

Data CSV file BUFR Mapping template
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LLIabnoH oTtobpaxkeHusa BUFR

valid_min: Minimum tolerable value
valid_max: Maximum tolerable value

csv2bufr ncnonbsyer 'valid_min' un 'valid_max' gna koHTpona BBoga: owmnboUyHble 3HaUeHUA He byayT 3aKOAUPOBAHDI
"data": [

{"eccodes_key": "#1#nonCoordinatePressure", "value": "data:station_pressure", "valid_min": "const:50000", "valid_max": "const:150000"},
{"eccodes_key": "#1#pressureReducedToMeanSeaLevel", "value": "data:msl_pressure", "valid_min": "const:50000", "valid_max": "const:150000"},
{"eccodes_key": "#1#nonCoordinateGeopotentialHeight", "value": "data:geopotential_height", "valid_min": "const:-1000", "valid_max": "const:130071"},

{"eccodes_key": "#1#heightOfSensorAboveLocalGround OrDeckOfMarinePlatform”, "value": "data:thermometer_height", "valid_min": "const:0", "valid_max": "const:655.35"},

{"eccodes_key": "#1#airTemperature”, "value": "data:air_temperature”, "valid_min": "const:193.15", "valid_max": "const:333.15"},

N

1
Data CSV file BUFR Mapping template
™
air_temperature
value=29.5
WARNING: Value (29.5) out of valid range
(193.15 - 333.15); Element set to missing
e . ]:95(|)'2025 ‘I:'
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LLla6noH AWS

La6bnoH AWS:
CtaHpapTn3oBaHHbIN popMaT Ha 6a3e CSV onsa BBoaa gaHHbIX aBToMaTuueckmx ctaHuum (Automatic Weather

Stations) B cooTBeTcTBMe TpeboBaHuam FOCH (GBON)
dopmMaT paccumnTtaH Ha ncnono3osaHue B AWS nepenatoMuMm MMHUMaNbHOE KONMMYECTBO NapamMeTpoB: AaB/eHNE,

TemMnepaTypa, BMa>XHOCTb, CKOPOCTb M HanpaB/ieHMe BETPa 1 0CaaKu
OcHoBaH Ha cucteme CU 6e3 npedpukcos, HanpuMmep: Pa BMecTo hPa, KenbB1HbI BMecTo LlenbcneB n 1.4.

Plugin Configuration X

Plugin Nams

(CSV data converted to BUFR A

csv

LLa6n0oH = AWS B HaTpoMKe NAaruHoB - 3TO ‘aws-

template.json’ onpeageneHHbiit B
https://github.com/wmo-im/csv2bufr-templates

AWS - Incoming

F\.csvs ‘ NGty
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https://github.com/wmo-im/csv2bufr-templates
https://github.com/wmo-im/csv2bufr-templates
https://github.com/wmo-im/csv2bufr-templates
https://github.com/wmo-im/csv2bufr-templates
https://github.com/wmo-im/csv2bufr-templates

LLla6noH DAYCLI

LLla6aoH DAYCLI:
CraHpapTtusoBaHHbIN popmat CSV anAa KOHBepTaLuun exxeaHEeBHOro Kammara B nocnegosatenbHoctb BUFR 307075

dopmaT npeaHasHadyeH ana ncnonbzoBanmsa ¢ Climate Data Management Systems ana nybankaumm aaHHbix 8 WIS2

TpeboBaHusA K eXkeAHEBHOMY KAMMATY AN MOHUTOPUHIA SKCTPEMYMOB
ExkeaHeBHble HabnoaeHUA:
*  MuHUMYMaA, MaKCMMyMa U cpeaHer TemnepaTypbl 3a 24 yaca

* Bce ocagku 3a 24 yaca
* [nybuHa cHera B MOMEHT HabtoaeHus

* [nybuHa cBeXkero cHera 3a 24 yaca
[lononHuTeNnbHble MeTagaHHble: CNocobbl BblUMCIEHNA CpeaHeEN TeMNepaTypbl, AaTUYMKM U BbICOTA CTAHUMMK U T.A4.

Plugin Configuration X

Lua6]'|0|-| = AWS B KOHd)Mrypau‘MM NnAaruHoB - 3TO | CSV data converted to BUFR
‘daycli-template.json’ onpeaeneHHbI B

— Template NIS2 Buckets
https://github.com/wmo-im/csv2bufr-templates DayCLl Al incoming .
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https://github.com/wmo-im/csv2bufr-templates
https://github.com/wmo-im/csv2bufr-templates
https://github.com/wmo-im/csv2bufr-templates
https://github.com/wmo-im/csv2bufr-templates
https://github.com/wmo-im/csv2bufr-templates

OcHoBHble KomnoHeHTbl SYNOP-to-BUFR

SYNOP FM-12 text file Station list CSV file

synop2bufr
https://github.com/wmo-im/synop2bufr

synop2bufr

csv2bufr pymetdecoder

pymetdecoder
https://github.com/antarctica/pymetdecoder
UK Research and Innovation (UKRI), 2021, British Antarctic Survey

BUFR file(s)

csv2bufr
https://github.com/wmo-im/csv2bufr
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https://github.com/antarctica/pymetdecoder
https://github.com/wmo-im/synop2bufr
https://github.com/wmo-im/synop2bufr
https://github.com/wmo-im/synop2bufr
https://github.com/wmo-im/csv2bufr
https://github.com/wmo-im/csv2bufr
https://github.com/wmo-im/csv2bufr

Mpumepbl pannos

AAXX = data from fixed
land station

FM-12 SYNOP reports

Station list metadata

SMROOL YRBK 211200 vy 21 of the month

GG = 12 hour of observation
iw = 1 Wind speed obtained from anemometerin m/s

15015)02999 02501 10103 21090 39765 42952 57020 60001 333 4/000 55310
TSI

0///7/

22591 3//// 60007 91003 91104=

15020 )02997 23104 10130 21075 30177 40377 58020 60001 81041 333 4/000
TSI

55310

0//// 22547 3//// 60007 91008 91111=

station_name
OCNA SUGATAG
BOTOSANI

1AS]

CEAHLAU TOACA
CLUJ-NAPOCA
BACAU
MIERCUREA ClUC
ARAD

DEVA

SIBIU

VARFU OMU
CARANSEBES
GALATI

TULCEA
RAMNICU VALCEA
BUZAU

SULINA

DROBETA-TURNU SEVERIN
BUCURESTI BANEASA

wigos_station_identifier traditional_station_identifier facility_type latitude

0-20000-0-15015
0-20000-0-15020
0-20000-0-15090
0-20000-0-15108
0-20000-0-15120
0-20000-0-15150
0-20000-0-15170
0-20000-0-15200
0-20000-0-15230
0-20000-0-15260
0-20000-0-15280
0-20000-0-15292
0-20000-0-15310
0-20000-0-15335
0-20000-0-15346
0-20000-0-15350
0-20000-0-15360
0-20000-0-15410
0-20000-0-15420

15015
15020
15090
15108
15120
15150
15170
15200
15230
15260
15280
15292
15310
15335
15346
15350
15360
15410
15420

Land (fixed)
Land (fixed)
Land (fixed)
Land (fixed)
Land (fixed)
Land (fixed)
Land (fixed)
Land (fixed)
Land (fixed)
Land (fixed)
Land (fixed)
Land (fixed)
Land (fixed)
Land (fixed)
Land (fixed)
Land (fixed)
Land (fixed)
Land (fixed)
Land (fixed)

47.7770616
47.7356532
47.1633333
46.97751
46.7777705
46.5577778
46.3713167
46.1335164
45.864923
45.79018
45.4457928
45.41667
45.4729181
45.1905065
45.0888211
45.1326633
45.1623111
44.6264587
44510433

longitude

23.9404603
26.6455502
27.6272222
25.94994
23.5713053
26.8966667
25.7726167
21.3536215
22.8988062
24.036245
25.456691
22.22917
28.0323011
28.8241608
24.3628139
26.8517319
29.7268286
22.6260737
26.0781904

elevation

503
161
74.29
1897
410
174
661
116.59
240
450
2504
241
69
4.36
237
97

69

77

90
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MaarvHbl AaHHbIX Wis2box

NMnarvHbl gaHHbLIX Wis2box ncnonb3yrotT UHCTPYMEHTbl BUFR ana KkoHBepTauum gaHHbIX nepea,
nybnukauunen:

* csv2bufr nossonseT ntobon cnuctemMme nepegasatb AaHHble 6e€3 paboTtbl ¢ BUFR

* synop2bufr no3sondAeT HanpAMYyro BBOAUTb cBoAKM B FM-12 synop

National Segment wisS 2.0
Field
..__EM'_I_Z ________________________________ L Global Discovery
: : Catalogue
Manval 1
observer 3 !
T Data collection . <
o =+  and processing ——| (FX1) WIS2 in a box Global Broker
gger S
system csv l
Server, Cloud Global Cache
or Satellite External
provider
Different data-formats uploaded from National Segment BUFR-data published on WIS2
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