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

What we will attempt to 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 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
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Raw METARs

Wind Direction and Speed
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Raw METARs

Visibility
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Raw METARs

Ceilings or cloud levels
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Raw METARs

Temperature / Dew Point in Celsius
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Raw METARs

Aviation extras 
(unnecessary for our purposes today)
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Plotted METARs



BNA
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Plotted METARs
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Plotted METARs
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Temperature in Fahrenheit
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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
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Surface pressure in millibars (mb)

Additional notes:
- If the pressure starts with a “0” or “1”, 

put another “1” in front of it.  
This example: 1002 mb

- If the pressure starts with an “8” or “9”, for 
example “992”, that’s the pressure in mb
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Plotted METARs
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Plotted METARs

85

65

002

Wind barb
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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
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Cloud 
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Additional notes:

Clear sky Scattered Clouds Broken Clouds Overcast

0/8 – 1/8 2/8 – 4/8 5/8 – 7/8 8/8
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Plotted METARs
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Plotted METARs
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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?
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Observation in 3-D: Low Pressure Systems
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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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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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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

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

• Fall online spotter season: 
October and November

• Spring online spotter season:
February and March

– https://www.weather.gov/ohx/skywarn
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Questions or Comments? 

Email:

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
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