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1 Background
7 Impacts
3 Improvements

A Future Work
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ad \What is Lake Effect Snow (LES)?

Lake effect snow forms when cold air moves over warm water

Heavy snow bands form
Clouds grow bigger down wind of the lake
Heat and moisture and snow begins to
cause clouds to form fall
Cold air moves
over the warm Clouds form -  Cloud grow 7 Heavy snow falls

lake water
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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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i Case Study 1: 2019-01-20 <

2019-01-20 14:00
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Case Study 1: 2019-01-20

33 MQT Special Weather Statement (SPS) till Jan 20 2019 6: 30 AM EST
UEM 7 Estimated 2015 Population: 111,424 60 80 ez

— Yeipn
o 7 Y ..Lake effect snow with poor visibilities at times into
N\ | sunday...

-
| ional Fall ’ 7
,05 rnational Falls L Lake effect snow showers will continue through much of Sunday,
R —{“‘ Though isolated moderate snow accumulations are possible,
\ﬂ¢ - i especially in the north wind snow belts from lronwood to Bergland
to the Porcupsne Mountains, the primary hazard will be sharply
reduced visibility of less than cne-half mile at times in the
heavier snow bands. Use caution if traveling,

Basemap Courtesy ESRI
RADAR Valid: Jan 19 2019 10:50 PM EST
1EM Autopiot Ao #217

Generated at 7 Jun 2024 200 PM COT in 2 T1s
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i Case Study 4: 2024-01-19

=i 2024-01-19 14:00
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Case Study 4: 2024-01-19

Radar Mosaic: 2024/01/19 16:30 UTC
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How CLAVR-x can help *

Cloud Top Height for 2019-01-20 at 16:02 UTC with 60 m resolution

&

e ‘ 9181
P A
L= Y s 8161
TN, ' N
: 7141
6121

5101

Height (m)

4081

3061

2041

1021

Department of Commerce // National Oceanic and Atmospheric Administration // 12


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

Cloud Water Path (CWP)

Daytime Cloud Optics and Microphysical Properties Algorithm (DCOMP)
Cloud Water Path for 2019-01-20 1600-1659 UTC
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i Cloud Effective Radius (Reff)

Mormalized Cloud Effective Radius using DCOMP 1-3

2019-01-20 at 1602 UTC

Lake Filtered Reff DCOMP 1-3 on 2019-01-20 at 1602 UTC
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Reff DCOMP 1

Effective Radius for 2019-01-20 at 1602 UTC for DCOMP 1

Visible banding structure
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Reff DCOMP 2

Effective Radius for 2019-01-20 at 1602 UTC with DCOMP 2
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Reff DCOMP 3

Effective Radius for 2019-01-20 at 1602 UTC with DCOMP 3
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Reff DCOMP Differences

Normalized Differences in Clowd Effective Radius on 2019-01-20 at 1602 UTC
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Reff DCOMP 1-3

£

Difference in Effective Radius between DCOMP 1 and 3 for 2019-01-20 at 15:57 (for both)
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Reff Diff 1-2 and 2-3

Difference in Effective Radius between DCOMP 1 and 2 for 2019-01-20 at 15:57 (for both)
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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 @

KMQT Snowfall Rate (20130131 1847 UTC)
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i The Strategy: Co-locate NEXRAD-GOES @

Ppeas

Land Class

Filtered for Lake
CWP
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=8 Attempt 1. CWP vs. Radar-Derived Snowfall

Composite Lake Superior Events: Cloud Water Path vs. Radar-Derived Snowfall
for 1600-1659 UTC, min count of 3
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=y Attempt 2: Reff Difference vs. Radar-Derived

Reff Difference Between DCOMP Mode 1 and 3 (microns)

Snowfall

Composite Lake Superior Events: Reff Difference Between DCOMP Mode 1 and 3 vs. Radar-Derived Snowfall
for 1600-1659 UTC, min count of 3
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@
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=8 Attempt 3: CWP vs. Reff Difference by Radar-
Derived Snowfall

Composite Lake Superior Events: Reff Difference Between DCOMP Mede 1 and 2 vs, Cloud Water Path
by Radar-Derived Snowfall for 1600-1659 UTC, min count of 3

50 km radius 75 km radius
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il An Issue: Low Snowfall Rates

2022-11-18 14:00

LAKE EFFECT STORM
November 17-20, 2022

Maximum Snowfall: Lk. Erie 81.2" (Hamburg); 76.8" (Blasdell 3 S5SW)

Lk. Ontario 49" (W. Carthage ©.3 ENE; 38" (Croghan 6.2 N)
Duration: 6O hours +/-
Flake Scale: 5 flakes sk
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ad Attempt 1: with Lake Erie event

Composite Lake Superior Events: Cloud Water Path vs. Radar-Derived Snowfall
for 1600-1659 UTC, min count of 3

50 km radius 75 km radius
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ad Attempt 2: with Lake Erie event

Composite Lake Superior Events: Reff Difference Between DCOMP Mode 1 and 3 vs. Radar-Derived Snowfall
for 1600-1659 UTC, min count of 3

Reff Difference Between DCOMP Mode 1 and 3 (microns)
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Attempt 3: with Lake Erie event

Composite Lake Superior Events: Reff Difference Between DCOMP Mode 1 and 3 vs. Cloud Water Path
by Radar-Derived Snowfall for 1600-1659 UTC, min count of 3

50 km radius 75 km radius

1 e
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1-18 at 1601 UTC
.)‘I-"; . ‘(— P -
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Issue 2: Differences in LES structure

Reff DCOMP Differences Reff DCOMP Difference on 2022-11-18 at 16:01 with lake filter
on 2019-01-20 at 16:02 (lake filter)
DEOMFELond 2 DCOMP 1 and 2 120
120
100
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80
80
60
60 DCOMP 2 and 3
= e §
40 B g
g E
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Issue 2: Differences in LES structure @

0010 Density of CWP on 2024-01-19 frem 1600 to 1659 UTC Density of Reff DCOMP 1-3 on 2024-01-19 from 1600 to 1659 UTC
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A

~ So, what have we
* learned?
AN
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This Is more complicated
g than we thought!
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But improving the QPE
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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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