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» Legacy Weather Data Formats
« Data Experience

« METAR Decoders

« METAR Example

« WXXM Features

« Addressing XML Size

« Size Comparisons
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Legacy Weather Data Formats EA

 |Lots of aviation weather formats out

there:
- METAR
—  SIGMET
— AIRMET
- TAF
— Volcanic Ash Advisory
— Tropical Cyclone Advisory

 Desire to consolidate/standardize
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Weather Data Formats (cont.) gA

And standardization has been ongoing and profitable
-~  BUFR, GRIB
« Developed in a time where communications costs
were high
« Table-driven (governance issues)
—  NetCDF
« Self-describing
« Hyperslabs
« Convenient API
* Not good with sparse data
* CF conventions
» Future use with OGC standards
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Data Experience at ESRL/GSD gA

Decoders/encoders have bugs — try to keep things
as close as possible to “receipt” (original) format
Note “missing” data

Avoid unnecessary unit conversions

Need metadata such as station tables.

Applicable to long-term storage of data as well.
Store data in receipt format (possibly in addition to
more convenient formats) — also, store data with
any headers/wrappers




Many METAR Decoders

 Aviation Digital Data Service (ADDS) METAR
decoder

« NCEP METAR decoder

« AWIPS METAR decoder

« GEMPACK METAR decoder

« Many METAR decoding applications for Android
and iPhone

* Google search returns 111,000 results when
searching for METAR decoders




Air Transportation Information

Exchange Conference - (featuring
AIXM, WXXM and FIXM)

D B - - v ——— - S ' - a H — - e ' : pormatting <t i s R L UL T
B35 AN NE -

I A C c D
1 ilein | Decoded Metar WS Eragment

REPFDRT CODE HAME : METAR wavws: Burfacedbservat fions>
2 1 AW Ly e >MET AR Savis t Lypen

ETATION ID ¢ KRHL AL
E e LaNe ode sweathe vt dan®r EDHLS/ avest: station Tds

FAW TEXT H @ oK e
4 |3 22716 Ad0 BME ROZ SLPL1EY 156 1058 CLRE 227168 R3I0D9 RME ADZ SLP1ES TOZ1TOLS6< avwx: rawTexb>

OBSER DRY BIEK]

OBSE HOUR = 05

ORSTE ETTMAN MTHMITRE M AR

5|4 11 -QATOL:06:00- 0403« /gml: tim=Doninlan>
WIND DIRECTION ¢ 280
WANL SFERU H 13 AW Indsp-aded
B |3 UHITS H Mg e 3ED  avws s windDirest fons
7 |6 GL, H LawWs s WindGust < avwx cwindGuses
B |7 T. R (=M LG s pravalll e S e d 000 favws i praval lingiiellk
WH/CBATRUCT WISION . TORA Soin. ol sasrvedProp=rtys
CEWe I Fhenan an>
rlescriptor>THURHD TOERMS«< fws s weatherDesoripbtar>
sn>BRAIN< /Wi i WeatherPhemome non>
</mwe:Phen nan:=
b e B e P e e
sbacevedDespsebys
e
ity=L
Phe yn>0RIZZLES fwx tweathe rPhenemenan>
</EwWe: Fhen anz
L] < freens e e e P e e s
CEECUNATION AMOUNT : FEW/SSS
0 |9 OBITURATION FHEHOMH . FG
ALTD LRU L UK : AQZ = Irraceunsarvarion>
1 |10 cedrbrues/ares: antonateds
= Observat fons>
2 1 grlalsec avekimissin
TEMEP. (CELSIUE) B wanhrt s T ged g omas i et
= |12 CawEr: ady Temps rature Uom—"C"E124 favmx al e Temper ature >
D.F. TEMF. (CELSIUS) : o ferod comesi e
4 |13 AW Temperature uom="C">11<c/aves dewpeintTemparature>
W Observatio
5 |14 cem:procedors xli _gov: SensersieatherSrarian=01234" />
& |15 ATTIMETRER (THCERS) s 79 94H Cavws: airDrassura s
CLOUD COVER . BHMW <avws. cloudCondl tions s
CLOUL HIELY {LHAMAL.] © Uld TR loUdlondl tlans
CLOUD HGT (METERS) : 540 =wx:base vom="fE">1
OTHER CLOUD PHENOM : OB Wi amount>EROKEN< /WX : amoiisn
7 18 =wix: typex=COMULONIMBUSS
HOUR OF WIND SHIET ¢ 23
17  [¢ZNUTE OF WIND EHMIFT: 38
FREQUENT LIGHTHING : TRUE
CLOUD-GROUND LTG : TRUE
CLD=CLD LIGHTHING : TEUE

QCCAS

SIONARL LTS

CONTTHITANS T.TE

IHN-CLOUD LICHTHING

CLOUD-AIR LIGHTHING
ALHPURL

-

Federal Aviation
Administration

EUROCONTROL




Air Transportation Information

Exchange Conference - (featuring

Sample METAR WXXM i, W and P

<avwx:METAR xmlns:avwx= <avwx:SurfaceObservation xmlns:avwx=
"http://www.eurocontrol.int/avwx/1.1" "http://www.eurocontrol.int/wxxs/1.1"
<avwx:wxCondition> o ) <avwx:wxConditions>
<wx:WxCondition gml:id="1d20"> <wx:WxCondition gml:id="id20">

<wX:weatherModifier>
<wx:WeatherProximity>VICINITY</...>
</wx:weatherModifier>
<w¥:wXPhenomenon=>
<wx:Hydrometeor gml:id="id21">

<wX:intensity>MODERATE</wx:intensity>
<wx:weatherModifier>VICINITY</...>
<wX:weatherPhenomenon>FOG</...>

<wx :wxCode>VCFG</wx :wxCode>

<wx:intensity>MODERATE</...> {XWX=WXCDHQ1F10n} _ . )
<wx :type>FOG</wx:type> <wx:WxCondition gml:1id="1d24">
</wx:Hydrometeor> <wx:intensity>HEAVY</wx:intensity>
</wx :wxPhenomenon> <wx:weatherDescriptor>THUNDERSTORMS. .
<wx :wxCode>VCFG</wx :wxCode> <wx:weatherPhenomenon>RAIN</...>
</wx:WxCondition> <wx:wxCode>+TSRA</wXx:wxCode>
</avwx:wxCondition> </wx:WxCondition>
<avwx:wxCondition> </avwx:wxConditions>

<wx:WxCondition gml:id="id24">
<wX:wxXPhenomenon>
<wx:Precipitation gml:id="id26">
<wx:intensity>HEAVY</wx:intensity
<wx:type>RAIN</wx:type>
</wx:Precipitation>
</wx:wxPhenomenon>
<wX :wxCode>+TSRA</wx :wxCode>
<wx:weatherDescriptor>THUNDERSTORMS. .
</wx:WxCondition>
. </avwx:wxCondition>
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METAR decoder - Wx-Now

i@

METAR decoder - Wx—Now

Find weather

Search for weather by place
namea or ZIP codea:

=)

Home page

Weather
Current weather
Local area weather
Last 24 hours
Last 30 days
Weather extremes

Astronomy
Astronomical data
Sunrise chart

Tools
METAR decoder
Place info
Preferences
What's New
Contact us

Choose language:

| =<1
Tl

—

I

i

Inner Drive
Technology World
Headquarters

Tuesday 2011-08-30
4:28 PM CDT

Place info

{?" http:/ fwww.wix—now.com /WeatherfMetarDecode.as

Home page > Tools > METAR decoder

METAR decoder

Settings

MEFAR[ METAR KDEM 0518537 04011KT 1/25M VCFG < TSRA BENGOI OVEO10 MO2 /MO2 A

Unknown place

Latest weather

Qbservation time  |Friday 5 August 2011 ©:53 FM UTC

Laical time: Tuesday 30 August 2011 9:50 PM UTC

T [ahltslite [T S0 Low  Instrument Meteralogical Conditions

Winds Wind direction Northeast (40°)
Wind speed 13 mph

Visibility
Present weather |fog in the vicinity, heawvy thunderstorm with rain

Sky condition Ceiling 300 ft. broken clouds

Cloud layer broken clouds 300 ft
Cloud layer owvercast 1,000 ft.

Precipitation last hour 0.02 in.

Dewpaint 29°F
Altimetar 30.06in.Hg
Precipitation Thunderstorm began 6:40 PM

Derived Relative humidity 100%

measurements wind chill _

Density altitude  -2127 ft.
Sea-level pressure 30.05 in.Hg

Remarks Automated weather observing station with precipitation discriminator,

METAR METAR KDEMN 0518532 04011KT 1/25M VCFG +TSRA BKNOO3 OVCD10
MD2/M02 A3006 RMK AOQ2 TSB40 SLP1L76 POODZ T1O171017

For information only: do not use for flight planning or nawigation.
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METAR Decoding Page

D http:/ /heras—gilsanz.com/manuel/ METAR-Decoder 7

AR 0518532 04011ET 1/2

40 SLPI76 P0002 TL0171017

Example 4

Location:
Day of month: 05
Time: 1B:533 UTC
direction = 040 degrees, Speed: 11 knots
1/2 Statute Miles
the vicinity, Fog
Weather: Strong Thunderstorms Rain
Clouds: Broken sky , at 300 feet above aerocdrome level
Clouds: Overcast sky , at 1000 feet above aerodrome level
Temperature: -02 degrees Celsius
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Example: 2 METAR Decoders EA

« METAR Text - NetCDF decoder for ESRL modelers
— Subset of METAR fields (for meteorological
requirements)
— Common unit of measure
« METAR Text - MADIS project
— Value-added quality control flags
— Subset of METAR fields
— Common unit of measure
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WXXM Features et 40N

« Descriptions being completed

« Human- (as well as computer-) readable XML
« Standards-compliant

 Value-added information

« Leverage XML support in databases
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« Text compression techniques
 Binary XML (EXI)

« Protocol buffers, etc.
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Size Comparisions

. WXXM: 2100KB (per 1000 records (80KB raw text))
. METAR NetCDF: 500KB

— 11 ID/location/time/type vars (stationName, latitude, timeObs,
autoStationType)

— 10 weather observation vars (temperature, windDir)

— 2 X 6 cloud condition vars

— 10 remarks vars (tempFromTenths, precip1Hour)

— 1 rawMETAR var

. MADIS METAR NetCDF: 1400KB

— Similar to above, but add in 4-6 QC vars for 14 obs vars
— Plus 15 misc vars (firstOverflow, firstInBin)




AIXM and WXXM
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Summary ZPN

 Many decoders

* Need to maintain mapping legacy format to
WXXM

 NOAA responsible for putting NOAA
provided weather data in the 4-D Data Cube

« Need FAA/NOAA governance of mapping
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Questions & Answers /
Feedback
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More Information
/ Contacts

« Glen Pankow
<Glen.F.Pankow@noaa.gov>, 303-497-
7028

« Chris MacDermaid
<Chris.MacDermaid@noaa.gov>, 303-
497-6987




