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https://www.commerce.gov/
https://www.businessinsider.com/snow-dc-airports-closed-flight-cancellation-2014-2
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https://www.gazetteleader.com/arlington/news/new-equipment-will-keep-reagan-national-humming-in-winter-8026090
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• Communication of probabilistic forecasts is very important to assess the 
combination of confidence and potential impact on aviation. 

• Terminal Aerodrome Forecast is mostly a deterministic forecast. 

Problem Statement 

https://www.commerce.gov/
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• Challenges of Aviation Winter Weather Forecasting

• Potential Solutions

• Summary

Agenda

https://www.commerce.gov/
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Challenges of Aviation Winter Weather Forecasts
○ Most storms have tight gradients (large differences in snow accumulation via 

short distances)

○ Precipitation type has a significant effect on impacts 
■ EX:  FAA deicing planning is different for ice vs. snow
■ Do they need to plow or just treat the runways? 

○ Wintry precipitation rates (snow and/or ice)
■ Feedback from DCA tower visit: Wintry precipitation is 

important, but whether or not it will stick is very important. 
■ “Flurries with very cold air that do not stick is much 

different than wet snow sticking onto the wings” 

https://www.commerce.gov/
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Challenges of Aviation Winter Weather Forecasts 
(Continued)

○ Snow to liquid ratio (same amounts of precipitation cause different snowfall 
accumulations based on temperature)

■ How much do they need to plow? Will it be blowing and 
drifting? How heavy will the snow be? 

○ Start and end time of wintry precipitation 
■ DCA tower visit: For winter weather, timing of frozen 

precipitation is the most important factor. 

https://www.commerce.gov/
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Challenges of Aviation Winter Weather; Gradient

February 16th-17th, 2024
● Banding snowfall is very common in certain setups. 
● Snowfall accumulations went from a few inches to over a 

foot in just a few miles! 

https://www.commerce.gov/
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Challenges of Aviation Winter Weather; P-Type

February 18th, 2021

● Warmer air 
overran cold air 
near the surface

● Snow, sleet, and 
freezing rain 
occurred at the 
same time in our 
area. 

● Accumulations 
and impacts were 
driven by p-type 
and rates (see 
next slide. 

https://www.commerce.gov/
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Challenges of Aviation Winter Weather; P-Type

February 18th, 2021 (storm total snowfall on right, storm total ice on left)

Link hereLink here

https://www.commerce.gov/
https://www.weather.gov/lwx/pnsmap?type=snow&date=20210219&option=snow
https://www.weather.gov/lwx/pnsmap?type=snow&date=20210219&option=ice
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Challenges of Aviation Winter Weather; 
Precipitation Rates

January 3, 2022
Link here

https://www.commerce.gov/
https://www.weather.gov/lwx/pnsmap?type=snow&date=20220103&option=snow
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Challenges of Aviation Winter Weather; 
Precipitation Rates

January 3, 2022

January 2nd, 2022

January 3rd at 10 AM

https://www.commerce.gov/


Washington, D.C.
January 3rd, 2022

Arlington, VA
January 3rd, 2022

Fredericksburg, VA
January 3rd, 2022

Fredericksburg, VA
January 3rd, 2022
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Challenges of Aviation Winter Weather; 
Snow-Liquid Ratios

November 28, 2023

Link here
Liquid 
amounts 
~ 0.25”

Snow 
amounts
~ 5-7”

SLR 
~ 20-25:1

https://www.commerce.gov/
https://www.weather.gov/lwx/pnsmap?type=snow&date=20231128&option=csnow
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Challenges of Aviation Winter Weather; Snow-Liquid Ratios

November 28, 2023

Keyser’s Ridge Webcam 7:07 AMKeyser’s Ridge Webcam 7:01 AM

Snowfall with high SLR (dry snow) combined with gusty winds can drastically 
reduce visibility in addition to producing much higher snowfall totals. 

https://www.commerce.gov/
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Challenges of Aviation Winter Weather; 
Snow-Liquid Ratios

November 28, 2023

Old Morgantown Road I-68 East at 
6:57 AM, 11/28, 2023

Old Morgantown Road I-68 East on 
10/22, 2024

https://www.commerce.gov/


KLWX Radar (10P) KLWX Radar (11P) KLWX Radar (12A)

KLWX Radar (1A) KLWX Radar (2A) KLWX Radar (3A)

Feb 16th-17th, 2024 (drier air caused snow to start later)

Challenges of Aviation Winter Weather; Start and End Time 
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Challenges of Aviation Winter Weather; Start and 
End Time of Wintry Precipitation

Feb 16-17, 2024

● Later start times led to a 
shorter event, causing 
lower snowfall amounts 
in our area 

https://www.commerce.gov/


Multiple Challenges in one Event

● A tight gradient

● Later start time to the south 
causing a shorter event in 
duration

● Snow liquid ratios (ranged 
from 5-7:1 around DC to 
20-25:1 in the Lehigh Valley) 

● Snowfall rates around 2-4” 
per hour in the heavier band  



weather.gov/lwxNWS_BaltWash

As event nears, “Range of Possibilities” shrinks & forecast detail increases.

Potential Solutions Communicating Probabilistic 
Winter Forecasts - weather.gov/lwx/wintermaps

3-7 Days 1-3 Days 0-1 Day

Range
of 

Possibilities
Specialty Products

Small Weather,
BIG Impact 

Threat Level

http://weather.gov/lwx/wintermaps


weather.gov/lwxNWS_BaltWash

Most Likely Snowfall Forecast for last Event (November 
21-23) (weather.gov/lwx/wintermaps)

This was updated Thursday 
morning, November 21, 2024

http://weather.gov/lwx/wintermaps


weather.gov/lwxNWS_BaltWash

Probabilistic snow for last Event (November 21-23)
(weather.gov/lwx/wintermaps)

http://weather.gov/lwx/wintermaps


weather.gov/lwxNWS_BaltWash

Example of Onset/Endtime Graphics 
(weather.gov/lwx/wintermaps)

http://weather.gov/lwx/wintermaps
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Aviation Forecast Discussion

● Aviation forecast 
discussion can be 
obtained from here

● Details and any 
uncertainty can be 
communicated through the 
discussion

https://www.commerce.gov/
https://aviationweather.gov/gfa/#afd
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Example 
TAF
DCA  190520z 1612/1718 03008KT P6SM SCT050 OVC130 
          FM190900 03008KT 2SM -SN SCT002 OVC008
          PROB30 1912/1916 1/2SM OVC002
          FM192000 30010G20KT 5SM -SN OVC035
          FM200200 27008KT P6SM SKC 

HREF link here
00z HRRR valid 15z

500mb valid 15z

https://www.commerce.gov/
https://www.spc.noaa.gov/exper/href/?model=href&product=500mb_mean&sector=conus&rd=20240119&rt=0000
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● There are several aspects of winter weather that can increase uncertainty in a 
forecast. 

● It is important to be able to communicate in probabilistic terms

● The AFD in addition to winter products (weather.gov/lwx/wintermaps) can 
assist with this in addition to the TAF’s.  

● Forecaster knowledge of TAF sites is very important
○ EX: DCA things can “go south” quickly with south winds and IFR 

conditions. 

Summary

https://www.commerce.gov/
http://weather.gov/lwx/wintermaps
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Questions??

https://www.commerce.gov/
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Questions

?

https://www.commerce.gov/

