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What Will We Talk About Today?What Will We Talk About Today?

• Winter precipitation forecast challenges

• Finding snow information on NWS Gaylord’s 
website, including probabilistic information

• First Look at Winter 2023-24 potential
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Winter Forecast Challenges in the 
Great Lakes 

Lake effect snow Great Salt Lake
Courtesy of powderchaser

Winter Challenge #1:  
Limited Marine Observations 

Few Ships/No Buoys/Cloudy Conditions
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Why are cloudy days a problem?

Great Lakes Water Temperatures

Great Lakes Ice Cover Mapping

NOAA Satellite

North-Northwest Flow Northwest Flow

Challenge #2:  
Slight variations in wind direction have 

big impacts on snowfall
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Challenge #3
Great Lakes Ice Cover

Challenge #3
Great Lakes Ice Cover
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Ice cover varies from year to year

2023 Max Ice Cover – 23%

March ice cover differences on Lake 
Superior 2012 versus 2014 
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Small Amounts of Ice can make a big 
difference in Lake Effect Snow

Notice just a relatively 
small area of ice in 
Northern Lake Michigan

Northwest winds - No Ice cover
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Northwest winds - Ice cover

Challenge #4 
Elevation

Challenge #4 
Elevation
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Seasonally =  8 to 12 inches more snowfall for 
every 100 foot change in elevation

During winter storms, temperatures generally drop about 1 
degree Fahrenheit for every 300-400 foot rise in elevation

This can easily make the difference between rain and snow

Alpena=600 ft MSL 

Gaylord=1400 ft MSL 
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Challenge #5
Radar Limitations

Challenge #5
Radar Limitations

Is it snowing here?
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Challenge #6
Varying computer model solutions

This is a problem 
both summer and 
winter, all across 
the United States.  
Differences in 
computer model 
solutions - which 
have a large 
impact on the 
forecast.  

Why is storm track important?  
Heaviest snow normally falls 150 to 200 miles

to the left of the surface low track

Sample
Storm Tracks
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Challenge #6
Varying computer model solutions

Snowfall 
forecasting is a 
challenge, not 
simply due to 
differences in 
storm track, but 
also with other 
weather 
parameters that 
can significantly 
impact snowfall 
totals

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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Finding Snow Info On NWS Gaylord 
Website

Finding Snow Info On NWS Gaylord 
Website

23Select “Snow”

Three Days of 12 Hour
Snowfall Forecast Available

Three Days of 12 Hour
Snowfall Forecast Available
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Three Days of Expected
Snow Ratio Data Available
Three Days of Expected

Snow Ratio Data Available
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Experimental Probabilistic ForecastsExperimental Probabilistic Forecasts
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Experimental Probabilistic ForecastsExperimental Probabilistic Forecasts
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Experimental Probabilistic ForecastsExperimental Probabilistic Forecasts
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Winter Storm Severity Index (WSSI)
https://www.wpc.ncep.noaa.gov/wwd/wssi/wssi.php?id=APX

Winter Storm Severity Index (WSSI)
https://www.wpc.ncep.noaa.gov/wwd/wssi/wssi.php?id=APX
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Finding Hourly Weather GraphsFinding Hourly Weather Graphs

30

Click on your desired location
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Finding Hourly Weather GraphsFinding Hourly Weather Graphs

31

Click on Hourly Weather Forecast

Hourly Weather GraphsHourly Weather Graphs

32
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Hourly Weather GraphsHourly Weather Graphs
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What Might Winter 2023-2024 Look Like?What Might Winter 2023-2024 Look Like?
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• Official NOAA Winter Outlook will be released by the 
end of the month

• Odds are that a El Niño pattern (warmer than 
normal water in the equatorial Pacific) will be in 
place through the winter (last three winters were a 

La Niña)

• Winter Outlooks are often based on El Niño/La Niña 
cycle, but many other less predictable patterns 
impact seasonal weather.
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Warm Fall – Cold Winter?Warm Fall – Cold Winter?

35

Persistent Warmer Than Normal Waters in 
the Equatorial Pacific (El Niño)

Persistent Warmer Than Normal Waters in 
the Equatorial Pacific (El Niño)
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Enso - El Niño or La Niña?Enso - El Niño or La Niña?

37

El Nino

La Nina

38

“Typical” El Niño Winter Pattern“Typical” El Niño Winter Pattern
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L
L

L

Big East Coast 
snowstorms more 

likely during El Nino 
winters
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NWS Office Responsibility in MichiganNWS Office Responsibility in Michigan

• NWS Marquette -
weather.gov/MQT

• NWS Gaylord –
weather.gov/Gaylord

• NWS Grand Rapids –
weather.gov/GRR

• NWS Detroit –
weather.gov/DTX

• NWS North Webster –
weather.gov/IWX

Contact your local office for more specific local information
or to be added to their weather notification list

Questions or want more information?Questions or want more information?

Pat Bak
Warning Coordination Meteorologist
NWS Gaylord

989-731-3384 Ext 726

pat.bak@noaa.gov
www.weather.gov/gaylord

mailto:pat.bak@noaa.gov
http://www.weather.gov/gaylord

