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Why should | care about the way observations are formatted for disseminatiol

I Loss of observations as countries stop sending messages in the older formats
I Change in character of radiosonde observations

Talk Outline

i Terminology

I Recent changes in radiosonde data and ongoing issues
I Recent changes in surface data and ongoing issues

I Upcoming change in station identifiers
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TTAA 56121 72662 99892 12262 27505 00047 ///l/ 192717 1 /111 85430 11263 32026 70018 00058 32553 50563 13557
32078 40729 25560 33077 30931 41356 34104 25052 51159 35120 20195 58557 35127 15374 59362 33588 10628 59368 34058 88181

A TAC (Traditional Alphanumeric Codes)
i ¢9at>X tL[h¢ NIXRA2a2YRS FT2NXI (a RS@St 2
I Also includes FM2 SYNOP (surface data) and-#2IAMDAR (aircraft data)

01010100010101000100000101000001001000000011010100110110001100010011001000110001001000000011011100110010001101100011011000
11001000100000001110010011100100111000001110010011001000100000001100010011001000110010001101100011001000100000001100100011

A BUFR (Binary Universal Form for the Representation of meteorological datz
I Approved in 2003 as a replacement for TAC for international exchange

I TAC distribution originally scheduled to end by November 2014
A Only a fraction of TAC has ceased to date
A Migration will take years for completion
A Cessation of TAC often occurs with little advance notice and insufficient publicity
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ABUFR radiosonde data definitiontnglebyet al. 2016)
i awS T2 NYI O TEWinessdges sonverted to BUFR
AaLy @l t AEaéh TEMPQavt placed in a separate BUFR message
A &+ £ A RTEMP pattsumerged prior to conversion to BUFR
A Same precision, levels as TEMP mesgaggscally 50 to 100 levels
A Station metadata (e.g., latitude, longitude, elevation) from a station list

i abl A @ Sgiound stafiam data formatted in BUFR
A Better precision than TEMP, typicalh2 lsecond data (3500000 levels)

A Station metadata from the ground station
A Balloon drift time and location offsets included and all variables present at each level
A Single message usedt @I f AR . ! Cw

i Preliminary messagesurface to 100hPa (IUK bulletins)

i Final messagesurface to balloon burst (IUS bulletins)
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A Types of BUFR produced for U.S. radiosonde data
ia¢! ! . yYCwkEaz OFffSR af S3F0Oeé¢ . ! Cw
A Invalid reformatted BURRseparate message for each TEMP part

A Station metadata not included
A No longer placed on GTS but still M@AAPort

I a. ac¢ € :bullethsoriginate at KWBC
A Valid reformatted BUFR converted using the BUFR Migration Tool

A Station metadata from a station list that contains errors
A Significant level winds in PILOT format not converted
i Gl ANERKA 2 f MzdlAif2aZ OF ft €t SR dw2{ . daAf R c
A Valid native BUFR with bulletins originating from individual NWS stations
A Station metadata from ground station
A Onesecond resolution, drift offsets included
A Enabled by software upgrade at NWS sites using 16809dikties
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No BUFR

HiRes BUFR
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New Russian native
BUFR indicated by
red arrows

Note that as some countries move to native BUFR (blue), some individual Gaphics provided by
stations may switch back and forth between native and reformatted BUFR. Brucelngleby ECMWF,
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Note the increase in countries/stations that provide BUFR data only (green)gaphics provided by

Brucelngleby ECMWHFg
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- e
usnvar| .S, BUFR Radiosonde Error Examjizen

erroneous Native BUFR from 72694 (Salem, OR)

misfng 72694--2018121012 zeros Early BUFR messageip to 100mb
° Early BUFR message with correction
A Operator marks data for rejection
100 | | A Rejected data have /E C°C
(shouldo S &asSd G2 avy
£ 200 " _
e \,\ Late BUFR messagédull sounding
2 200 K Late BUFR message with correction
A T,= O°C persists from previous
» —- Early BUFR A No difference in correction
\ TAC message with correction
T w90 e 0w o o0 a0 o o A Rejecteddewpoints marked missing

Dewpoint Temperature (C)
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Native BUFR from 72694 (Salem, OR)
72694--2018121012 Early BUFR messageip to 100mb

Early BUFR message with correction
A Operator marks data for rejection
100 A Rejected data have /E C°C
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Dewpoint Temperature (C)
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Raob Coverage
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Dropsonde from NOAA9 (@) flying Hurricane Florence
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ALaunch: 21387 9 Sept 2018
T at 24.84N, 55.98W
ASplash: 21547 9 Sept 2018
T at 24.98N, 56.07W
ATAC has 37 levels
ABUFR has 955 levels (1 sec resolution

T GPS drift included

T Thinned to 105 (wind) levels 14
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Dropsonde from NOAA9 (@/) flying Hurricane Florence o0
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0.10 Dropsonde from NOAAZ2 flyinc
Initial | point TS Gordon
505 hPa
-0.00 ALaunch: 21182 Sept 2018
T at 25.78N, 84.0W
B ASplash: 21377 3 Sept 2018
T -0.10 i at 25.50N, 83.24W
3 Al'Ccw KFa mmmH af S
o 0.2 i Thinned to 31 (wind) levels
= . . . : Dropsonde descent ATAC has 27 levels
% Points with location but no temperature/wind obs 514 hPa to 1013 hPa AGPS drift orovided with the BUER
o Pressure ranges between 774 and 778 hPa Y
§ 0.30 Dropsonde inside pressurjzed chute? Adb9r NI & fIF dzyOK RS
il‘j .
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Longitude Drift Offset (deg) 16
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Dropsonde from NOAAZ2 flying
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Upsonde/Downsonde for 10113--2018121012
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A VaisalaRS41 systems can generate BUFR files fprvradiosonde desgent o
ASNRLIEA2YRS GSYLX TGS dzaASR F2NJ GaR2¢yaz2yRSaé
A Downsonde data available for Germany (6 hourly) and Finland (12 hourly) 18
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Upsonde/Downsonde for 10113--2018121012
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A VaisalaRS41 systems can generate BUFR files for radiosonde descent A Total drift = 190 km from launch to last ob in descen
ASNRBLE2YRS GSYLXFGS daSR T2NJ aR2 gy dAFeRNEigok 88 minutes, descent took 36 minutes
A Downsonde data available for Germany (6 hourly) and Finland (12 hourly) A Descent ends at 757mb, approx. 2200 m AGL 19
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ABUFR surface data definitions (followirigglebyet al. 2016)
i awS T2 NYI O:5NOP messagw converted to BUFR
A The BMT (BUFR Migration Tool) can convert SYNOP to BUFR
A Station metadata (e.g., latitude, longitude, elevation) from a station list
A U.S. BUFR SYNOP are generated by the BMT

i abl A O Sstrface datawdirectly formatted in BUFR

A No fundamental difference in character compared to reformatted BUFR
A Difficult to tell which BUFBbsare native vs. reformatted

20
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Surface Land Coverage Surface Land BUFR Coverage
2018121012 wmain

FNMOC UNCLASSIFIED 2018121012 main ENMOC
Manual Futomated Haruial futomated Unigue BUFT id’s
count, —-—---- 18804 count. —------ 18690 count —--—-— 13419  count -----— 15820 count -—----—- 5383

locations ——- 4088 locations —— 4758 locations -— 3563 locations ——— 1104

o

UNCLASSIFIED

Buqf BUFR Coverage
2018121012 main

Buoy Coverage
2018121012 main
Fixed Drifting Fixed

Drifting
count, ————-—-
locations --- 6538

count ---—--- 4383
locations —-- 485

count —------ 1341 count ———— 7062
locations - 798

Surface Land Data

Unique BUFR black

Unique TAE green
(on right plot)

Buoy Data
Unique TAC not showi

Significantlyfewer buoy

observations still
available in TAC
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July 2017: SYNOP report availability
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https://confluence.ecmwf.int/display/TCBUF/Data+availability
https://confluence.ecmwf.int/display/TCBUF/Data+availability

September 2018: SYNOP report availability

Variability in
TAC vs. BUFR
SYNOP Availability
(ECMWEF)
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July 2017: BUQY report availability
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About half of the buoys are deployed to measure SST and currents and lack presbﬂre
Very few TAC buogbsare available the migration to BUFR is essentially complete
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Graphics provided by
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https://confluence.ecmwf.int/display/TCBUF/Data+availability
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September 2018: BUQY report availability

Variability in
TAC vs. BUFR
BUQY Availability
(ECMWEF)
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About half of the buoys are deployed to measure SST and currents and lack presksre _ _
Very few TAC buogbsare available the migration to BUFR is essentially complete Graphics provided by
Seehttps:// confluence.ecmwf.int/display/ TCBUF/Data+availability Bruceingleby ECMWE,



https://confluence.ecmwf.int/display/TCBUF/Data+availability
https://confluence.ecmwf.int/display/TCBUF/Data+availability

Ugégf\géL TAC to BUFR Migration

LABORATORY

A The TAC to BUFR Migration is progressing.

I Native BUFR radiosondabsare more widely available (including U.S.).
A Highresolution (22 sec) data with balloon drift reported
A Native BUFR dropsonde and downsonde data now available

T Some countries have ceased distribution of TAC radiosonde and surface @
A More of a factor for surface data at present

I The migration is essentially complete for buoy data.
A NDBC recently started sending BUFR and plans to stop sending TAC in May 2019.

I Errors In station metadatalét, lon, elevation) are present in reformatted obs
Al 2NNBOUA2Yya R2y QiU KIFLIWISY l[jdaolfesr az |
A The next big problem transition to WIGOS station identifiers
I Current TEMP/SYNOP WMO identifiers are foigit numbers (e.g., 72662).
I WIGQOS identifiers use up to 30 characters (e.g200010-72662).
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Questions?
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