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Snowfall Forecasting challenges in the Great 
Lakes 

Jim Keysor  ‐ NWS Gaylord

Presentation Outline Topics

• An overview of lake effect snow
• Forecast challenges
• Winter Weather tips
• Sneak peak at the upcoming winter
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Mean Lake/Air Temperatures
(for Lake Michigan)
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How does lake effect snow form?
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Lake effect snow on satellite

Snowfall forecast challenges
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North‐Northwest Flow Northwest Flow

Challenge #1:  Slight variations in 
wind direction

North‐Northwest Flow Northwest Flow

Challenge #1:  Slight variations in 
wind direction
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Challenge #2:  Ice Cover

Average days of >90% ice cover
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Northwest winds ‐ No Ice cover

Northwest winds ‐ Ice cover
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Challenge #3:  Snowflakes and 
temperatures

As temperatures aloft get colder,
snowflakes become less dense
(fluffier). Less dense snowflakes
may accumulate more quickly.

But as temperatures around 5000
feet fall below ‐20 degrees Celsius,
snowfall intensity and accumulation
generally drops off as snowflake size
gets smaller.

Temperatures aloft – the key
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Dendrite Snowflake Column Snowflake
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During snow events, temperatures drop approximately 1 degree 
Fahrenheit for every 300 foot rise in elevation

Challenge #4:  Elevation

Alpena area=600 ft MSL 

Gaylord area=1400 ft MSL 

December 20‐21, 2012    Snowstorm
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December 20‐21, 2012    Snowstorm

Gaylord Observations     Elevation 1400 feet

Alpena Observations     Elevation 600 feet

Challenge #5:  Computer models
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Why is storm track important?  
Heaviest snow normally falls 150 to 200 miles to the left 

of the surface low track

in/3hr in/3hr
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With all of these challenges…How do 
meteorologists put the forecast 

together?

With all of these challenges…How do 
meteorologists put the forecast 

together?

Computer 
Models

Pattern 
Recognition 
/ Trends

Observations

Scientific 
analysis and 
assessment

Creating a Forecast:   Like 
putting a puzzle together

• Current observations
• Various computer 

models
• Pattern recognition
• Forecaster expert 

analysis and assessment
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A few winter weather tipsA few winter weather tips

Snowfall intensity and radarSnowfall intensity and radar
www.weather.gov/gaylord

28 dBZ or 
higher returns = 
1”+ / hour snow
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Wind direction changes – look 
upstream

Wind direction changes – look 
upstream

www.weather.gov/gaylord

Snowpack Temperatures
See how quickly the snow may melt

Snowpack Temperatures
See how quickly the snow may melt

http://www.nohrsc.noaa.gov/nsa/
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Weather alerts on your phonesWeather alerts on your phones
http://inws.wrh.noaa.gov/

Weather alerts on your phonesWeather alerts on your phones
http://inws.wrh.noaa.gov/
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Winter Weather Briefing PageWinter Weather Briefing Page

www.weather.gov/gaylord

Winter Weather 
Briefing Page

You can help us as wellYou can help us as well

The best warning information from the NWS occurs when 
we get real time snowfall/icing reports 

The kinds of information we need:
Snowfall accumulations (especially overnight hours)
Intense snow bands (1”+ per hour snowfall rates)
Icing on roads or power lines

Anytime you can provide the NWS with current condition 
information, it is appreciated and helpful to the warning 
process

NWS Gaylord 989‐732‐9306 (24 hour direct forecaster 
number)
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What about this upcoming winter?What about this upcoming winter?

First we look to the Pacific OceanFirst we look to the Pacific Ocean
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Pacific Niño 3.4 SST OutlookPacific Niño 3.4 SST Outlook

Figure provided by the 
International Research 
Institute (IRI) for Climate 
and Society (updated 18 
September 2013).

• Most models predict ENSO-neutral (-0.5ºC to +0.5ºC) continuing through Northern Hemisphere 
spring 2014.  

Typical Neutral Winter PatternsTypical Neutral Winter Patterns
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Gaylord Snowfall during ENSO 
Neutral Conditions

Gaylord Snowfall during ENSO 
Neutral Conditions
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Questions???

Jim Keysor
Warning Coordination Meteorologist
NWS Gaylord

989-731-3384 Ext 726

james.keysor@noaa.gov
www.weather.gov/gaylord


