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

What we will attempt to cover in this class:

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

— Why are some storm systems stronger than others



Observation in 3-D: METARs
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Raw METARSs
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KATL 24g4527 @20887KT 85M -RA FEWe2@ BKNET7E BEMN112 OVC158 232/21 AZ332 RMK AQD2 SLP1Z1 TSESZ TS DSIPTD PEE8s TO2282286 482240200

KATL 2485527 24885KT 1835 FEWSSY FEWSSS SCT112 BEM1SE OVC128 22/28 A2931 RME AOD2 RAE4Z SLP11S P2282 c8052 Ta2228288 128272 20227 Lgal
KATL 242B8527 @5083KT 183 FEWSE% SCTE4s OWCLSe 22728 A998 RME ADZ SLP11e T@222elea

KATL 242752Z COR @3@@3KT 125M FEW2@S SCT@7S SCT182 22/21 A2998 RME AC2Z SLP114 Te217@28c

KATL 2488527 29987KT 35M BKMN286 BKNB7S BEN1ZG 22/21 A2991 RMK AOD2 SLP117 CIG 88svear Tazlla2es 5588l

KATL 2289527 29886KT 25M OWVI288 22/21 A2991 RMK A02 SLP128 CIG @@sWVel2 BINOWC Teazlrezias
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Raw METARSs

KATL 2412527 08006KT 8SM BKNOO9 BKN11le 23/20 A2996 RMK AO2 SLP136 T©2330200



Raw METARSs

Station ldentifier
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KATL 2412527 08006KT 8SM BKNOO9 BKN11le 23/20 A2996 RMK AO2 SLP136 T©2330200



Raw METARSs
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Raw METARSs

KATL 2412527 08006KT 8SM BKNOO9 BKN11e 23/20 A2996 RMK AO2 SLP136 T©2330200



Raw METARSs

Visibility

/

KATL 2412527 08006KT 8SM BKNOO9 BKN11le 23/20 A2996 RMK AO2 SLP136 T©2330200



Raw METARSs

Ceilings or cloud levels

/\

KATL 2412527 08006KT 8SM BKNOO9 BKN11le 23/20 A2996 RMK AO2 SLP136 T©2330200
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Raw METARSs

Temperature / Dew Point in Celsius

\

KATL 2412527 08006KT 8SM BKNOO9 BKN11le 23/20 A2996 RMK AO2 SLP136 T©2330200
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Raw METARSs

KATL 2412527 08006KT 8SM BKNOO9 BKN11le 23/20 A2996 RMK AO2 SLP136 T©2330200
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Plotted METARS
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Plotted METARS

85 002



Plotted METARS
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Plotted METARS

85 002
65 NA
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Dew Point in Fahrenheit /6?
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Plotted METARS




Plotted METARS

Additional notes:
- If the pressure starts with a “0” or “1”,
put another “1” in front of it.
This example: 1002 mb 2
- If the pressure starts with an “8” or “9”, for
example “992”, that’s the pressure in mb
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Plotted METARS

85 002
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Plotted METARS




Plotted METARS

65 NA Wind barb
/

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

385 002
Cloud
coverage
65 NA
G)

Additional notes:

OCIear sky G Scattered Clouds O Broken Clouds ‘ Overcast

0/8-1/8 2/8—-4/8 5/8—-7/8 8/8



Plotted METARS
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WEATHER SYMBOLS

Mumbers indicate the weather code as used in synoptic weather
reports (ww, present weather reported from o manned weather
station, as defined in WMO Pub. MNo. 3046-A).

e

01Q

020

03©

04(\,\,

068

07

OSé

75

Cloud development not | Clowds generaly Clouds generally forming Dust suspended in the Duststorm or sandstom
chsarvediobeerveble dissolving during past State of sky unchanged | of dewsioping during past | Visbdity redused by Haze af, bl nol rased by Dzt or sand rabsed by Duest devls nowe of withn | not at stalion But withn
during past haur. hour. during past hour. hour, smokE, wind wind past haur sight
N [ o 5 [T/
. - [t
Palches of shallow fog &t | Conlinuus shalkw fog Precipiation visbke but | Precipilaton reachng the | Precpilaton reaching the | Thunder head but e Taira, walerspoil, of
stefion, nal deepar fan 2 | at slafion, nol deapar Lightning wisible, butne | not reaching ground at pround not al or near the | ground not al the stefon | precptation at e Wind squal now ar funnel clowd observed
m (10m 8t sea) then 2 m(10matsea) | funder heerd station ghaton but at & distance. | but nearby. station durireg the past hour N oF hifing past hour.

2

fraezing, not showars)
during st haur.

21 .]

Recenl rain (not reezing,
ol showers) during past
o

*]
Recant snow (not
showers) during past
hour

23

d

Recant rain and snow
(ot shirwers) during past
hour,

]

Freazing drizzks or rain
[nat showers]. nol now
but during past hour

25 ‘3]

Reain shawers, not now
burt during pest hour

26 % |

Snow showears, nok now
bt curing st hour.

27 %“

Hail or hai and ran, not
i bul during past hous.

28 :-I

Fog, not now but during
pest hour.

29

<]

Thunderstorm, with or
withiaut precipitation, nal
i bl curing past hour.

30'8"‘

Slightfmoderata
duststorm or sendstorm,
decreasad during hour.

Sigrn'n'uda'a_:e
dhislslorm o sandshom,
i ghange during hour

32

Siightmodarale
dustzborm or sandsdom,
incressed during howr

33

S

Severs duststom or
sandsionm, which has
decressed during hour,

34%>

Sewera dustsiom or
sandslem, o change
during past hour

35%

Dustzborm or sandsiorm,
sevire, has noneased
dring past hour,

36+

Drifting snow, sight or
mdarais,

37|
=

Dirifting ancw, haswy.

38%’

Slawing snaw, sight or
mioderale

39
= S

Blawing snaw, heavy.

41 -

“I=

Fog at a distancs bt ot

42 _ _
|

Fiog, sy disoemabie,

43 ——

Fug, sky not discameble,

44

45

46

Fug, sky viskie, has

47

Fog, shy not visible, hes

48¥

AQE

nol aszocated with
Uhiincies.

heerd during past hour
bt not now

Thunder heard during
past hour but not now.

mixed with hal, Thunder
heard during past hour

or rarvanow with hail
Thunder in past hour

maderate. Rain or snow,
but no hal

Thundersiamn, light or
modarate, with hail

Thundersiem, severe
Raim ar snow, but na hal

af staticn during past Palchy fog and has bacom thinner | and has become thinner | Fog, sky discemabie, no | Fog, sky notvishie, o | begun or become thicker | begun or bacome thicker | Freezing fog, sy visible | Freszing fag, sky not
T, durirg past hour. during past hour chenge during past hour | change during past hour. | during pest hour, durirg past hour wisibia
50 ’ 51 ‘e 52 4 |53 54 ; 55 o 56(\) 57 ° 58 ¢ |59 2
’ O\,
9 LR ’ ) L) ’ .
Diizzle, light, imtermittant, | Drizzie, light, continous, | Drizzle. modsrate, Drizzle, moderats, Crizzle, heavy, Diizzla, heavy, continous, | Freezing drizzle, light Freeging drizze, Drizze and ran mixed, | Drizgie and rain moed,
ot freezing. nat freezing, intamittent, nol frsezing. | conlinuous, not freezing. | nlermittant. not freazng. | not freezing. moderate or heavy. light midersta ar haavy.
60 4 |6 62, (634 (648 [65 & (66 67 68 o |69 %
e . (Y 4 QN Q) % *
Reain, light, intermiierd, | Rain, light, continous, not | Rain, moderate Hain, moderabe, Rain, heavy, ifermittant, | Rain, heawy, continous, | Fraezing rain, light Freeding ran, mederale | Rain and snow mived Feain and snow mizad,
not freezing freezing intemittent, rat freezing. | continuous, net freezing. | not freezing not freezing o heswy light. miderate or heayvy
70 71 . % 72 73 " 74 % 75 % |76 77 78 79
*
* x A S e e B PO
Snow, bght indermitienl | Snow, light, confinous. Snow, moderata, Snow, madaras, Snarw, heawy, inbarmiland. | Snow, heavy, conlinous. | lee neadles, wilh or Snorw grans, with o Sniow oryslais, with ar loe: pellats {sloet].
Inberrnitlen. continaus. withoul fog. without fog ‘without fog.
® L]
80 o 81% 82 ¢ |83 ¢ 84% 85$ 86% 87 A 88 4 89 &
v v Rainiznow showers v v v
Rain showers, ighl. Rein shawsrs, moderste | Rain showers, omendial | Ranfsnow showers mixed, moderata or Snow showers, light Snow showers, moderale | oz pelet showers, light. | loa peliet showers, Hai light, nat associated
or haavy. mixed, ight heavy. or haawy. modarate or hesvy. with thunder.
0 Ao |91 m. 92 R.%R}b 94 R‘E/ 95 e 196 A |97 ek (98 & |99 &
v bd A & |] z { 5’
Heil, moderate or heavy, | Rain, light, Thunder Rain, mederate or beevy, | Light snow orminfsnow | Modesate or heavy snow | Thunderssom, light or

Thurderstorm, with
duststom or sandsiom

26

Thundesrstom, severs,
with hai

Copyright ©@1998 WEATHER GRAPHICS TECHMOLOGIES, P.O. Box 450211, Garand TX 75045 www weathergraphics.com



Participation Time

KMEM 2923187 @6@15KT 2 1/25M +TSRA BR BKN®13 OVC@35CE 25/25 A3@88 RMK AO02 WSHFT 2255 LTG DSNT ALQDS OCHL
LTGICCG ALQDS TS ALQDS MOV E Pe@19 Te2580258 %
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Participation Time
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Participation Time
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Observations in 3-D: METARs and U/A Patterns

How do we use these METARs?

30



Observation in 3-D: Low Pressure Systems




Observation in 3-D: Warm Front
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Observation in 3-D: Cold Front




Live examples

https://www.wpc.ncep.noaa.gov/html/sfc-zoom.php
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Observations in 3-D: U/A Patterns

Why are some systems
stronger than others?

35
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Observations in 3-D: U/A Patterns
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0602111200 500 MB UA OBS, HGHTS, and TEMPS



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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December 23, 2015 Tornado Outbreak
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LB Tube weather.gov/Nashville

Tornado Statistics

# Counties
1 Perry/Hickman

Rating Time (CST) Length (miles) Width (yards) Fatalities Injuries
EF2 1818

2 Waynel/Lawrence/Lewis/Maury EF3 1855
3 Lauderdale AL/Wayne EF2/EF1 1500

4 DeKalb/Smith

EF2 2214




- TS 5
1301300000 500 MB UA OBS, HGHTS, and TEMPS
Stormn Prediction Center

January 29t 2013
7 pm

Nat onal Weather Service 130130/1200 500 MB UA 0BS5S, HGHTS, and TEMPS
Stormn Prediction Center
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Jamestown

’ . o
EFo - OEED=Erp

=
Nashyille (% Cookeville

Waverly EFO/ FocEED 5L . 0

Crossville
*

EFO, EF,O Murfreesboro
- 4 EFO}
EFZ Columbia
Manchester [Tornado Outbreak Statistics

EFO Counties Rating Time (CS5T) Length (miles) Width (yards) Fatalities

njuries

Waynesboro i Humphreys 0 0
O b 2 Hickman EF2 0226 455 500 0 0
3 Wayne/Lewis EF1 0232 917 100 0 0
4 Dickson/Cheatham EF0 0245 7.10 10 0 0
5 Lewis EF1 0246 374 200 0 0
& Cheatham EF1 0251 3.23 125 0 1
7 Robertson EF2 0259 497 200 0 0
& Davidson EF0 0300 555 50 0 0
9 Wiliamson EF0 0301 1.00 75 0 0
10 Robertson EF1 0305 75 150 0 0
11 Davidson/Sumner EF0 0310 13.00 75 0 0
12 Robertson/Sumner EF1 0312 4.90 100 0 0
13 Davidson EF0 0312 320 75 0 1
14 Williamson EF0 0318 2.30 75 0 0
15 Sumner EF0 0323 10.61 125 ] 0
16 Wilson EF2 0325 551 150 ] 0
17 Sumner EF0 0334 3.63 100 0 0
18 SumnerTrousdale EF0 0337 6.10 50 0 0
19 Wilson/Trousdale EF1 0340 9.91 150 0 0
20 Williamson/Rutherford EF1 0341 478 150 0 0
21 Macon EF0 0347 0.97 50 0 0
22 Macon EF0 0401 153 75 0 0
23 Cannon EF0 0429 6.65 200 0 0
24 Coffee EF0 0525 524 75 0 0

o
(0]



Upcoming classes

— https://www.weather.gov/ohx/weather101

* Fall online spotter season:
October and November

e Spring online spotter season:
February and March

— https://www.weather.gov/ohx/skywarn
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Scott Unger — scott.unger@noaa.gov

Please, send me an email with the number of people in
attendance at your computer, if more than one

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

National Weather Service — Nashville, TN



