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Observations in 3-D: METARs and U/A Patterns

What we will cover in this class:

e The ins and outs of METARSs
e How are METARs used?
* Upper air patterns

— Why are some storm systems stronger than others



Observation in 3-D: METARs

Raw METAR

KCKV ©22852Z AUTO 14006KT 1eSM CLR 28/©9 A2998 RMK AO02 SLP148 Te2780089 58023

Plotted METAR




Raw METARSs

KBNA 1901537 20005KT 18SM OV(e95 19/16 A3814 RMK AO2 RAE12 SLP202 PEOB4 TO1940156

KBNA 1901017 VRBOGKT 3SM -RA BR BKN@35 BKNO47 OVCEO98 19/16 A3012 RMK AO2 PPO84 TO1948161

KBNA 1900537 24007G19KT 1 3/4SM RO2L/5508VP6ROOFT +RA BR SCTO31 BKNO@39 OVCE58 19/16 A3013 RMK AO2 RAB35
S5LP26@ PBelz Tel94e156

KBNA 1900497 22010G18KT 20V278 1 3/4SM RO2L/5508VP6EOOFT +RA SCTO31 BKNO39 OVCe5e 19/16 A3813 RMK AO2
VIS 1V5 RAB35 Peees

KBNA 1823537 20003KT 7SM FEWe6@ OVCe88 19/17 A3008 RMK A02 SLP185 660013 TO1890167 10206 20183 55002
KBNA 1822537 ©000QKT 8SM FEWE6@ BKNO9© OVC200 20/17 A3008 RMK A02 RAEG6 SLP182 PO0RO0 TO2000172

KBNA 1821537 17012KT 9SM -RA FEW®8© OVC1ee 19/17 A3886 RMK AD2 RAB31 SLP178 PO0O1 101940167

KBNA 1820537 18007KT 8SM SCT®39 0VCe88 19/17 A3889 RMK AO2 RAE35 SLP186 PO0P0e 68012 TO1949172 56018
KBNA 1819537 17007KT 4SM -RA BR FEWe48 BKNO6® OVCO86 19/17 A381© RMK AO2 SLP189 Peee4 TO1899172 %

KBNA 1819187 COR 16008KT 4SM -RA BR SCTO14 SCTR48 OV(O6@ 18/17 A3011 RMK A02 PO0O2 TO1830167 %

KBNA 1818537 27003KT 4SM -RA BR BKN©18 BKNO5® OVCe75 18/17 A3813 RMK AO2 SLP201 Peoe8 TO1830167

KBNA 1817537 21@04KT 3SM RA BR SCT@15 BKN©21 OVCe28 18/17 A3814 RMK AO2 SLP285 PB©31 60032 Te1830167
18286 2016e 55085

KBNA 1817397 22005KT 3SM RA BR BKN©23 0VCe27 18/16 A3815 RMK AO2 PPO26 TO1830161



Raw METARSs

KBMA 1816537 19009G17KT 7S5M -RA FEW@38 BKNO6@ BKNO75 OVC130 28/16 A3014 RMK AO2 RAB43 SLP202 Peeol



Raw METARSs

/ Station Identifier

KBMA 1816537 19009G17KT 7S5M -RA FEW@38 BKNO6@ BKNO75 OVC130 28/16 A3014 RMK AO2 RAB43 SLP202 Peeol



Raw METARSs

Date/Time Stamp in UTC

/

KBMA 1816537 19009G17KT 7S5M -RA FEW@38 BKNO6@ BKNO75 OVC130 28/16 A3014 RMK AO2 RAB43 SLP202 Peeol



Raw METARSs

Wind Direction and Speed

/

KBMA 1816537 19009G17KT 7S5M -RA FEW@38 BKNO6@ BKNO75 OVC130 28/16 A3014 RMK AO2 RAB43 SLP202 Peeol



KBMA 1816537 19009G17KT 7S5M -RA FEWG38 BKNO6e BKNe75 OVC13e

Raw METARSs
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Raw METARSs

Visibility

KBMA 1816537 19009G17KT 7S5M -RA FEW@38 BKNO6@ BKNO75 OVC130 28/16 A3014 RMK AO2 RAB43 SLP202 Peeol
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Raw METARSs

Present Weather

KBMA 1816537 19009G17KT 7S5M -RA FEW@38 BKNO6@ BKNO75 OVC130 28/16 A3014 RMK AO2 RAB43 SLP202 Peeol
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Raw METARSs

Ceilings or cloud levels

/1NN

KBMA 1816537 19009G17KT 7S5M -RA FEW@38 BKNO6@ BKNO75 OVC130 28/16 A3014 RMK AO2 RAB43 SLP202 Peeol
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Raw METARSs

Temperature / Dew Point in Celsius

\

KBMA 1816537 19009G17KT 7S5M -RA FEW@38 BKNO6@ BKNO75 OVC130 28/16 A3014 RMK AO2 RAB43 SLP202 Peeol
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Raw METARSs

If it rained, you’ll get this group

N\

KBMA 1816537 19009G17KT 7S5M -RA FEW@38 BKNO6@ BKNO75 OVC130 28/16 A3014 RMK AO2 RAB43 SLP202 Peeol

RAB: The time the rain began
RAE: The time the rain ended
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Raw METARSs

Amount of rain

N\

KBMA 1816537 19009G17KT 7S5M -RA FEW@38 BKNO6@ BKNO75 OVC130 28/16 A3014 RMK AO2 RAB43 SLP202 Peeol

Starts with P: the amount of rain that hour (in hundredths)
Starts with 6: 6-hour rainfall total (in hundredths)

Note:
POOOO or 60000 = Trace

15



Plotted METARS
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https://aviationweather.gov/

Plotted METARS

85 002



Plotted METARS

85 002



Plotted METARS

35 002
10+
65 NA
/"

Dew Point in Fahrenheit /6?
)



Plotted METARS




Plotted METARS

Additional notes:

- If the pressure starts with a “0”, ®)
put another “10” in front of it. N
This example: 1000.2 mb 2

- If the pressure starts with an 5 through 9, put another
“9” in front of it. A display of 823, then becomes 982.3 21



Plotted METARS

85 002

Station Identifier

9
&



Plotted METARS




Plotted METARS

Additional notes:

- = 10 knots (kts) Q
- Short line = 5 kts AN
- Flag = 50 kts O

- “G” indicates Gusts. In this example,
the wind is out of the southeast at 15 kts, gusting to 25 kts “



Plotted METARS
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Plotted METARS

() Clear/Few (SKC or FEW)

85 002

G Scattered Clouds (SCT) Cloud

coverage
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Plotted METARS

85 002

Visibility



Plotted METARS

85 002



Plotted METARS

35 002
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WEATHER SYMBOLS

MNumbers indicate the weather code as used in synopfic weather
eported from a manned weather

reports (ww, present weather r

station, as defined in WMO Pub. No. 306-A).

e

O]Q

020

OSO

04(\,\,\

05
O

068

O7$

OSé

75

Cloud developmentnot | Clowds generdly Clowds generally forming Dust susperded in the [Duiststorm or sandstamn
chsarvadiobserveble disselving during past Stale of sky unchanged | of dewefoping durivg past | Visbdity reduced by Haze. ar, bul not ratsed by Dusdor sand raiged by | Cust dewls now or withe | net 2t stalien Bub withn
during past hour. braur. during past hour. hour, smoke, wind wind past haur sight
e r—— [PV, _ = ® \ ( @
— —— I\ \
Palches of shallow fog &t | Continuous shaliow fog Fracipiation viskie bul | Precipilaion reaching the | Precpitaton reaching the | Thundar heard but e Tamad, walerspoul, of
stefion, nal deepar than 2 | at slafion, nol deapar Lightning visiola, butno | not reaching ground at pround ot al or naar the | ground nok al the station | precpitation at ®ie ‘Wind squall naw ar furnel cloud observed
m [10m 8t s8] then 2m [10m atzes). | hunder haerd sigtion glaion but at & distance. | but nearby. station durirg the past hour new oF dring past hewr,
20 21 . 22 % 23 24 25 e 26 % 27 A 28 29
’ ¥ N\ )] V V —_] I Z
Recenl drizze (not Recenl rain {not reezing, | Recant snow ot Recant rain and snow Freazing drizzhs or rain - . Thundersbarm, wit or

freezing, not shawars)
auring st haur.

ol shiwears) during past
Fcwr

shawers) during past
haur

(ot shirwers) during past
hour,

[not showers), ol now
but during past hour

Rain shawers, not now
burt during past haur,

Snow showears, nok now
bt charing gt b,

Hail or hai and ramn, not
i bt duning gt b,

Fog, not now but during
past hour.

withaut precipilation, nal
it bl during past hour.

30

Slight'moderate
duststorm ar sendstorm,
decreasad during hour

31 ~
5

Sightmoderate
dhuslstonm or serdsbom,
o charnge during hour

32

Sightmodarats
dlusksborm or sandsam,
incressed during heur

33

Severs dustsbarm or
sandstom, which has
decressed during hour.

34%

Sewvara dustsiom or
sandsiom, no change
during past hour

35%

Duststorm or sandstorm
sewere, has nonsased
dring past hour,

36+

Dirifting snow, sight or
modarats.

37
=

Dirifting anow, hasvy,

BBJV

Blawing snaw, sight or
moderals

39
= S

Blawing snow, heavy

41 . _

“I=

Fog at a distancs bt ot

42 _ _
|

Fuog, shy discemeble,

43 ——

Fig, sky not discemabie,

44

45

46

Fog, sky visile, has

47

Fog, sky not visible, hes

48¥

49%

intemnitlenil.

canlinous.

withoul fog.

ilhout fog

without fog.

af station during past Patchy fag and has bacome hinner | and has become thinner | Fog, sy discemabie, no | Fog, sky nat vishle, no | begun or become thicker | begun or become thicker | Freezing fog, sky wisible | Freezing fog, sky net
T, durirg past hour. during past hour chenge durng past hour | change during past hour. | during pest hour, during past hour visibia
50 9 51 ‘e 52 ¢ |53 54 ) 55 o 56(.\) 57 o 58 ¢ |59 2
’ O\

) K ’ ’ ’ 9
Diizzle, light, intermittant, | Drizzie, light, continous, | Drizele. modsrate, Drizzle, moderata, Crizzle, heavy, Drizzla, heavy, contincus, | Freezing drizzie, light Freeging drizze, Crizzle and ran mixed, | Drizge and rain mioed,
nat freezing. nat freezing, inbarmitten, nol frsezing. | conlinuous, not reezing. | nlermittant. not freezng. | not freezing. medzrate or heavy. light. mexdereta ar haavy.
60 61 62 63 64 e 65 e 66 67 68 69 %

. e P4 ") QN % *
Reain, light, intermiterd, | Rain, light, continous, not | Rain, mederate Hain, moderats, Rain, heavy, infermittant, | Rain, heevy, continous, | Fraezing rain, light Freedng ran, mederale | Ran and snow mixed Feain and snow mived,
nit fraezing fraezing intemnittent, notfreezing. | continucus, not freezing | ot fraezing nat fraezing i hesy light middersta or heavy
70 71 . % 72 o 73 " 74 * 75 % |76 77 78 79

* *_ K - | —a— X JAN
* * * ok * * -

Snow, hght, inermittent. | Snow, light, confinous. Snow, moderata, Snow, modarate, Snow, heavy. inbarmittent. | Snow, heavy, conlinous. | |ce neadles, wilh ar Snow grains, with or Snow crystais, wilh ar Ice pellats {shet).

82:

83 ¢

84 »

85 %

86

87 ,

88

89 .

nol aszocated with
Uhiincies.

heerd during past hour
but not now

Thunder heard durng
past hour but not now.

mixed with hal, Thunder
heard during past hour

or rarvsnow with hail
Thunder in past hour

moderate. Ran or snow,
burt o hal

Thundersiomn, light or
modsrate, with il

Thundersiemm, sevare
Rain or snow, but na hal

Thurderstorm, with
dustsbom or sandsiam

A A IR A 2 20 - N
Rainiznow showers v v
Feain showers, byl Rein shawsrs, moderste | Rain showers, omendial | Ranfsnow showers mixed, moderatz or Snow shoners, light Snow showers, modaraie | loe pelet showers, light. | lo palet showers, Hail_ light, nat associsted
or haavy. mixed, bght heavy. or haavy. modarate or heswy. with thunder.
0 A |91 m. 92 e|93 % 94 R‘l;/ 05 e 196 A |97 ek (98 & |99 &
'ﬁ’ R Ad R A A |] \7, N 5
Heil, moderate or hesvy, | Rain, light. Thunder Rain, mederate or hesvy, | Light snow or minfsnow | Moderate or heavy snow | Thunderstom, light or

Thuredesstorm, severs,
with hai

Copyright ©@1998 WEATHER GRAPHICS TECHNOLOGIES, P.O. Box 450211, Garand T 75045 www.weathergraphics.com
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Participation Time

KMEM 2923187 @6015KT 2 1/25M +TSRA BR BKN®13 OVC@35CE 25/25 A3@88 RMK AO02 WSHFT 2255 LTG DSNT ALQDS OCML
LTGICCG ALQDS TS ALQDS MOV E P@@19 Te2580250 %
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Participation Time
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Participation Time

36 655
76 EYW
545

METAR Map from weather.gov/ohx



https://aviationweather.gov/gfa/#obs

Observations in 3-D: METARs and U/A Patterns

How do we use these METARs?
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Observation in 3-D: Low Pressure Systems

L
¢
=




Observations in 3-D: Warm Front
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Observations in 3-D: Cold Front
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https://www.wpc.ncep.noaa.gov/html/sfc2.shtml
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Observations in 3-D: U/A Patterns

Why are some systems
stronger than others?
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Observations in 3-D: U/A Patterns
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0602111200 500 MB UA OBS, HGHTS, and TEMPS



Observations in 3-D: Cross Section of Upper Low

Geopotential Height

' West// East

South
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0602111200 500 MB UA OBS, HGHTS, and TEMPS



Observations in 3-D: Cross Section of Upper Low

Geopotential Height
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0602111200 500 MB UA OBS, HGHTS, and TEMPS
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0&0110:1200 500 MB UA OBS, HGHTS, and TEMPS
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Mational Westhar Sarvice 1512231200 500 MB UA OBS, HGHTS, and TEMPS 50
Stormn Predicton Center
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December 23, 2015 Tornado Outbreak
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Nashw"lle EED Cookfvill 3
Waverly 0 - > s

Murfreesboro
s
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T . M NWSNashville
1 Tube weather.gov/Nashville

Tornado Statistics
# Counties Length (miles) Width (yards)
1 Perry/Hickman EF2

2 Wayne/Lawrence/Lewis/Maury EF3
3 Lauderdale AL/Wayne EF2/EF1

Fatalities Injuries

4 DeKalb/Smith EF2



RN LR 5
Mational Weather Sarvice 1301300000 500 MB UA OBS, HGHTS, and TEMPS
Stormn Prediction Canter

January 29t, 2013
7 pm

Iatonal Westher Service 130130/1200 500 MB UA 0BS5S, HGHTS, and TEMPS
Stormn Prediction Canter
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Lafayette
£ "4 OEE:O .EFO Jamestown
NEFO EFO EEO EEOI=Er ) ,

NaSh\uIIe s Cookeville
- 0

Waverly  EF 0/ P cErD £rL e
ey

Crossville
M 0ss
Murfreesboro

= - .
EFZ2 Columbia
L

Counties Rating Time (CST) Length (miles) Width (yards) Fatalities Injuries

Waynesboros Ry 4 Humphreys 0 0
O LN 2 Hickman EF2 0226 455 500 0 0
3 Wayne/Lewis EF1 0232 9.17 100 0 0
4 Dickson/Cheatham EF0 0245 710 10 0 0
5 Lewis EF1 0246 3.74 200 0 0
6 Cheatham EF1 0251 3.23 125 0 1
7 Robertson EF2 0259 497 200 0 ]
8§ Davidson EF0 0300 555 50 0 ]
9 Williamson EF0 0301 1.00 75 0 ]
10 Robertson EF1 0305 575 150 0 ]
11 Davidson/Sumner EFO0 0310 13.00 75 0 0
12 Robertson/Sumner EF1 0312 4.90 100 0 0
13 Davidson EF0 0312 3.20 75 0 1
14 Williamson EF0 0318 2.30 75 0 ]
15 Sumner EF0 0323 10.61 125 0 ]
16 Wilson EF2 0325 551 150 0 0
17 Sumner EF0 0334 363 100 0 0
18 Sumner/Trousdale EF0 0337 6.10 50 0 0
19 Wilson/Trousdale EF1 0340 991 150 0 0
20 Williamson/Rutherford EF1 0341 478 150 0 0
21 Macon EF0 0347 0.97 50 0 0
22 Macon EF0 0401 1.53 75 0 0
23 Cannon EF0 0429 6.65 200 0 0
24 Coffee EF0 0525 524 75 0 0

(91
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Upcoming classes

— www.weather.gov/ohx/weather101

Basic and Advanced SKYWARN Spotter Classes

— www.weather.gov/ohx/skywarn

All classes held each spring and fall
Spring: March to May

Fall: October through mid-December
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The National Weather Service Presents

Weather101
e, A &

Tl

Upcoming Classes (times are CT):
1§0)%[0)24:{0)"Y 10 am Monsoons
Mon, Dec 8 10 am The Radar
Mon, Dec 8 7 pm Al in Convective Outlooks
Tue, Dec 9 7 pm Upper Air Soundings
Wed, Dec 10 10 am Satellites
Thu, Dec 11 10 am Rip Currents

To register and for a full list of classes, visit to weather. Oov/ohx/weathel 101

These ONLINE classes are FREE and open to people of all ages
Each class is hosted by a NWS meteorologist
Classes run 1 hour or less including a Q&A session




Questions or Comments?

e Email: scott.unger@noaa.gov

U.S. Department of Commerce
National Oceanic and Atmospheric Administration

National Weather Service — Nashville, TN
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