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

What we will cover in this class:
 

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

– Why are some storm systems stronger than others
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Observation in 3-D: METARs

Raw METAR

Plotted METAR

METAR: Meteorological Terminal Aviation Routine



Raw METARs
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Raw METARs
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Raw METARs

Station Identifier
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Raw METARs

Date/Time Stamp in UTC

XXYYYYZ
XX: The date
YYYY: The time in UTC
Z: UTC or Zulu time 
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Raw METARs

Wind Direction and Speed

AAABBGCCKT
AAA: Direction from which the wind is blowing
BB: Sustained wind speed
G: Gust
CC: Speed of any wind gusts
KT: Knots
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Raw METARs

Wind Direction and Speed
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Raw METARs

Visibility

Horizontal restrictions:
P6SM is perfect visibility
SM: Statute Miles (just think in miles, for simplicity)

What can restricts visibility? Fog, Haze, Smoke
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Raw METARs

Present Weather
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Raw METARs
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Raw METARs

Ceilings or cloud levels

Add “00” to the end of each number to 
get the height above the ground (in feet)

These examples: 
038 = 3800 ft
060 = 6000 ft
075 = 7500 ft
130 = 13000 ft
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Raw METARs

Temperature / Dew Point in Celsius

XX / YY
XX: Environmental Temperatures (Celsius)
YY: Dew point (Celsius)
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Raw METARs

If it rained, you’ll get this group

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

This is example: 1643Z
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Raw METARs

Amount of rain

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

For the amount, the last two digits are the tenths and hundredths

This example: 0.01”

Note:
P0000 or 60000 = Trace
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Plotted METARs

Aviation Weather Center GFA: Observations

https://aviationweather.gov/
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Plotted METARs
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Plotted METARs
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Plotted METARs
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Dew Point in Fahrenheit
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Plotted METARs
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Surface pressure in millibars (mb)
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Plotted METARs

85
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002

Surface pressure in millibars (mb)

Additional notes:
- If the pressure starts with a “0”, 

put another “10” in front of it.  
This example: 1000.2 mb

- If the pressure starts with an 5 through 9, put another 
“9” in front of it.  A display of 823, then becomes 982.3
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Plotted METARs
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Plotted METARs
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Plotted METARs
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Wind barb
Additional notes:
- Long line = 10 knots (kts)
- Short line = 5 kts
- Flag = 50 kts 
- “G” indicates Gusts. In this example,
the wind is out of the southeast at 15 kts, gusting to 25 kts
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Plotted METARs
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Plotted METARs

85
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Cloud 
coverage

Additional notes:

Clear/Few (SKC or FEW)

Scattered Clouds (SCT)

Broken Clouds (BKN)

Overcast (OVC)
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Plotted METARs
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Plotted METARs
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Plotted METARs
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Participation Time

Taking into consideration this raw METAR, 
what is the visibility at this site?
A. 25 SM
B. 2 ½ SM
C. ½ SM
D. 13 SM
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Participation Time

Taking into consideration this raw METAR, 
what is the visibility at this site?
A. 25 SM
B. 2 ½ SM
C. ½ SM
D. 13 SM



BHM
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Participation Time

89

68

000 Taking into consideration this 
plotted METAR, what is the wind 
direction at this site?
A. North
B. South
C. Southwest
D. Southeast



BHM
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Participation Time

89

68

000 Taking into consideration this 
plotted METAR, what is the wind 
direction at this site?
A. North
B. South
C. Southwest
D. Southeast



EYW
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Participation Time

86

76

655

METAR Map from weather.gov/ohx

Taking into consideration this 
plotted METAR, what are the 
sustained winds?
A. 75
B. 76
C. 86
D. 60

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

86
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METAR Map from weather.gov/ohx

Taking into consideration this 
plotted METAR, what are the 
sustained winds?
A. 75
B. 76
C. 86
D. 60

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



40

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



Live examples

https://www.wpc.ncep.noaa.gov/html/sfc2.shtml
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Why are some systems 
stronger than others?
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Observations in 3-D: U/A Patterns



Synoptic Weather Patterns 
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Observations in 3-D: U/A Patterns
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Observations in 3-D: Cross Section of Upper Low
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Observations in 3-D: Cross Section of Upper Low
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Positively Tilted Trough Axis
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Neutrally Tilted Trough Axis
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Negatively Tilted Trough Axis
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January 30th, 2013
7 am

January 29th, 2013
7 pm
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Upcoming classes

• Weather101
– 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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Questions or Comments? 

• Email:      scott.unger@noaa.gov

• If more than one, please send me an email with the 
number of people in attendance at your computer

• To download this presentation:

https://www.weather.gov/ohx/weather101presentations

U.S. Department of Commerce                               

 National Oceanic and Atmospheric Administration           

 National Weather Service – Nashville, TN 64
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