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Background1

Impacts2

Improvements3

Future Work4
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What is Lake Effect Snow (LES)?
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Who experiences LES?

Source: University of Michigan/GLISA
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How do we forecast LES?

Source: NCAR

So what’s the problem?
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Introducing: CLAVR-x
Clouds from AVHRR Extended Systems
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Case Studies and Criteria

Area of focus: Upper Peninsula (UP) 

of Michigan

Criteria:

• Organized LES bands with 

measurable snowfall

• Little to no cirrus contamination

• Impacting the Western UP as well 

as the Eastern UP
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Case Study 1: 2019-01-20
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Case Study 1: 2019-01-20
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Case Study 4: 2024-01-19

http://www.noaa.gov/marine-aviation
http://www.noaa.gov/research
http://www.noaa.gov/satellites
http://www.noaa.gov/fisheries
http://www.noaa.gov/oceans-coasts
http://www.noaa.gov/weather
https://www.commerce.gov/
http://www.noaa.gov/
http://www.noaa.gov/satellites


C:\Users\jacqui.fenner\Desktop\PTT
templates\images\noaa
icons\noaa_icons-04.png

C:\Users\jacqui.fenner\Desktop\PTT
templates\images\noaa
icons\noaa_icons-05.png

C:\Users\jacqui.fenner\Desktop\PTT
templates\images\noaa
icons\noaa_icons-06.png

C:\Users\jacqui.fenner\Desktop\PTT
templates\images\noaa
icons\noaa_icons-07.png

C:\Users\jacqui.fenner\Desktop\PTT
templates\images\noaa
icons\noaa_icons-08.png

C:\Users\jacqui.fenner\Desktop\PTT
templates\images\noaa
icons\noaa_icons-10.png

C:\Users\jacqui.fenner\Desktop\PTT
templates\images\noaa
icons\noaa_icons-04.png

C:\Users\jacqui.fenner\Desktop\PTT
templates\images\noaa
icons\noaa_icons-05.png

C:\Users\jacqui.fenner\Desktop\PTT
templates\images\noaa
icons\noaa_icons-06.png

C:\Users\jacqui.fenner\Desktop\PTT
templates\images\noaa
icons\noaa_icons-07.png

C:\Users\jacqui.fenner\Desktop\PTT
templates\images\noaa
icons\noaa_icons-08.png

C:\Users\jacqui.fenner\Desktop\PTT
templates\images\noaa
icons\noaa_icons-10.png

G:\STALL\ST
Comms\Templates
 

Department of Commerce  //  National Oceanic and Atmospheric Administration  //  11

Case Study 4: 2024-01-19
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How CLAVR-x can help
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Cloud Water Path (CWP)
Daytime Cloud Optics and Microphysical Properties Algorithm (DCOMP)
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Cloud Effective Radius (Reff)
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Reff DCOMP 1

Visible banding structures
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Reff DCOMP 2
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Reff DCOMP 3
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Reff DCOMP Differences
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Reff DCOMP 1-3

Visible banding structures
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Reff Diff 1-2 and 2-3
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Using CLAVR-x for QPE
What we have and where we’re going
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Starting Point: what we already have
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The Strategy: Co-locate NEXRAD-GOES 
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Attempt 1: CWP vs. Radar-Derived Snowfall
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Attempt 2: Reff Difference vs. Radar-Derived 
Snowfall
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Attempt 3: CWP vs. Reff Difference by Radar-
Derived Snowfall 
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An Issue: Low Snowfall Rates
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Attempt 1: with Lake Erie event
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Attempt 2: with Lake Erie event
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Attempt 3: with Lake Erie event
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Issue 1: CWP saturation
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Issue 2: Differences in LES structure
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Issue 2: Differences in LES structure
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So, what have we 

learned?

http://www.noaa.gov/marine-aviation
http://www.noaa.gov/research
http://www.noaa.gov/satellites
http://www.noaa.gov/fisheries
http://www.noaa.gov/oceans-coasts
http://www.noaa.gov/weather
https://www.commerce.gov/
http://www.noaa.gov/
http://www.noaa.gov/satellites


C:\Users\jacqui.fenner\Desktop\PTT
templates\images\noaa
icons\noaa_icons-04.png

C:\Users\jacqui.fenner\Desktop\PTT
templates\images\noaa
icons\noaa_icons-05.png

C:\Users\jacqui.fenner\Desktop\PTT
templates\images\noaa
icons\noaa_icons-06.png

C:\Users\jacqui.fenner\Desktop\PTT
templates\images\noaa
icons\noaa_icons-07.png

C:\Users\jacqui.fenner\Desktop\PTT
templates\images\noaa
icons\noaa_icons-08.png

C:\Users\jacqui.fenner\Desktop\PTT
templates\images\noaa
icons\noaa_icons-10.png

C:\Users\jacqui.fenner\Desktop\PTT
templates\images\noaa
icons\noaa_icons-04.png

C:\Users\jacqui.fenner\Desktop\PTT
templates\images\noaa
icons\noaa_icons-05.png

C:\Users\jacqui.fenner\Desktop\PTT
templates\images\noaa
icons\noaa_icons-06.png

C:\Users\jacqui.fenner\Desktop\PTT
templates\images\noaa
icons\noaa_icons-07.png

C:\Users\jacqui.fenner\Desktop\PTT
templates\images\noaa
icons\noaa_icons-08.png

C:\Users\jacqui.fenner\Desktop\PTT
templates\images\noaa
icons\noaa_icons-10.png

G:\STALL\ST
Comms\Templates
 

Department of Commerce  //  National Oceanic and Atmospheric Administration  //  37

This is more complicated 

than we thought!
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But improving the QPE 

product has real uses.

http://www.noaa.gov/marine-aviation
http://www.noaa.gov/research
http://www.noaa.gov/satellites
http://www.noaa.gov/fisheries
http://www.noaa.gov/oceans-coasts
http://www.noaa.gov/weather
https://www.commerce.gov/
http://www.noaa.gov/
http://www.noaa.gov/satellites


C:\Users\jacqui.fenner\Desktop\PTT
templates\images\noaa
icons\noaa_icons-04.png

C:\Users\jacqui.fenner\Desktop\PTT
templates\images\noaa
icons\noaa_icons-05.png

C:\Users\jacqui.fenner\Desktop\PTT
templates\images\noaa
icons\noaa_icons-06.png

C:\Users\jacqui.fenner\Desktop\PTT
templates\images\noaa
icons\noaa_icons-07.png

C:\Users\jacqui.fenner\Desktop\PTT
templates\images\noaa
icons\noaa_icons-08.png

C:\Users\jacqui.fenner\Desktop\PTT
templates\images\noaa
icons\noaa_icons-10.png

C:\Users\jacqui.fenner\Desktop\PTT
templates\images\noaa
icons\noaa_icons-04.png

C:\Users\jacqui.fenner\Desktop\PTT
templates\images\noaa
icons\noaa_icons-05.png

C:\Users\jacqui.fenner\Desktop\PTT
templates\images\noaa
icons\noaa_icons-06.png

C:\Users\jacqui.fenner\Desktop\PTT
templates\images\noaa
icons\noaa_icons-07.png

C:\Users\jacqui.fenner\Desktop\PTT
templates\images\noaa
icons\noaa_icons-08.png

C:\Users\jacqui.fenner\Desktop\PTT
templates\images\noaa
icons\noaa_icons-10.png

G:\STALL\ST
Comms\Templates
 

Department of Commerce  //  National Oceanic and Atmospheric Administration  //  39

Conclusions from Part 2

1 Finding data that fits all the criteria 

is hard.

2 Low snowfall rate events dominate 

the Upper Great Lakes.

3 Trying to use just Lake Superior has 

its pros and cons.

4 There are noticeable differences 

between LES structures.
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Future Work

1 More data

2 Better understanding of Reff 

DCOMP differences

3 Create a LES typology to fine tune 

the analysis

4 Make use of AI/ML to analyze the 

plethora of variables and 

combinations
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