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Weather Forecasting

2023 Winter Operations Conference

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




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

NOAA Coastwatch

\l

Challenge #2:
Slight variations in wind direction have
big impacts on snowfall

North-Northwest Flow Northwest Flow

North-Northwest Flow (330-340) ~ Northwest Flow (310-320)
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Challenge #3
| Great Lake Ice Cover




Ice cover varies from year to year
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Small Amounts of Ice can make a big
difference in Lake Effect Snow

Gk e

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




10/17/2023

Seasonally = 8 to 12 inches more snowfall for

every 100 foot change in elevation

Mean Annual Snowfall
NWS Gaylord Forecast Area
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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

Gaylord=1400 ft MSL

Alpena=600 ft MSL




WEATHER
RADAR

Challenge #5
Radar Limitations

LAKE EFFECT SNOW
IS USUALLY LOWER ‘

THAN 10,000 FEET .
AND RADAR glsm MISSES IT
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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

ﬂ have a large

BN impact on the

g 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

00Z GFS

00Z MAaM

12Z GFs
S W 12Z nMAamM
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Challenge #6
Varying computer model solutions

EMC's GEFS plumes for: KGRR
12 UTC 23 February 2020 cycle 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

1 1
Total Accumulaled Snowfall using 10.1 snowliquid ratio (inches)

00225 122125 00226
Time (UTC)

With all of these challenges...How do
meteorologists put the forecast
together?

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

&: NATIONAL WEATHER SERVICE j

FORECAST PASTWEATHER SAFETY INFORMATION EDUCATION ABOUT

News Headlines
= Cold and Damp into Next Week
« Frost Advisories and Freeze Warnings discontinued for 2022 Growing Season

e e cory  NWS Forecast Office Gaylord, Ml Gaylord, M

Airpart M1 * Gaylord, Mi

CurrentHazards  Cument Conditions  Radar Forecasts  Rivers and Lakes  Climate and Past Weather  Local Programs

Click a location below for detailed forecast. fBiog
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Low: 30°F

Three Days of 12 Hour

Snowfall Forecast Available
Q &: NATIONAL WEATHER SERVICE j

HOME FORECAST PASTWEATHER SAFETY INFORMATION EDUCATION

ocal Forecast by
L,_.,s,f e Tat Euar News Headlines

60 | Fros Advisories snd Freers Warmings for 2022 Growing Season

Snowfall Information Gaylord, MI
0 11 > St ntematon

Current Hazsids Current Condtions Radar Rivers and Lakes Climate and Past Weather Local Programs

Current snow mation JFall Forecast vious vears' snowfall | Ratios a ok | Probabilistk Fest

Snowfall Forecast
Probabilistic Snow and Ice Forecasts

Winter Weather Safety information
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Three Days of Expected
Snow Ratio Data Available

NATIONAL WEATHER SERVICE

FORECAST PASTWEATHER INFORMATION EDUCATION

e o B Bode News Headlines
» Cold and Damp into Neat Wesk
Go frld o Lo s Mo

o
+ FrostAd Frenze Wainiogs Season
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Snowfall Information
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Snow Ratio and Other Snowfall Information
Red Shading (Wet Snow): Ratio of 1-117 of Snow to 17 Liquid
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HOME FORECAST PASTWEATHER

i S face News Headlines
+ Cold and Dsmp into Mext Week
Go e
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Snowfall Information
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Current Snowfall Information | Snowfall Forecast | Frevious Years' Snowfall | Ratios and Gther Info

Probabilistic Snow and Ice Forecasts (separate page)
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Experimental Probabilistic Forecasts

% @: NATIONAL WEATHER SERVICE

HOME FORECAST PASTWEATHER SAFETY EDUCATION
e S hipode News Headlines
Go| * Cold and Damp into Nex: Week
i \d Freeze Wamnings.
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Probabilistic Snow and Ice Forecasts

5 10> Probabitstic Snow and lcs Foracasts

Gaylord, M|

Current Hazards tio Radar Forecasts Rivers and Lakes Climate and Past Westher Lacal Programs

Probabilistic Snowfall Forecasts  Ice tlack and Index

Snow and Tce Observations  Medium/Lang Range Forecast
+ Quick Page Navigation

Snow Amount Potential
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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)
The WSSI does not depict official wamings and should always be used in context with official NWS forecasts and warnings. For a users guide and more
information about the WSS, please select from the dropdown menu below. | Click Me for Additional Inform:

*NEW" Rolling 24 HR: WSS Display located here
Probabilistic WSS! (PWSSI) Disolay Located here

SnowAmount  Snow Load  lce Accumulation  Flash Freeze  Blowing Snow  Ground Blizzard
Overall Impact: Maximum impact from any of the components.

Select Zoom Area:

Winter Storm Severity Index - Eflective From Wed, Oct 11, 2023 01 PM ET Through Sat, Oct 14, 2023 08 AM ET

Last Updated: Wednesday October 11, 2023 01:18 PM ET
il 7 Waw » SWITGH Potential Winter Storm Impacts
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Download Latest WSS! in GIS Format:
Download Data in KL
Dovnload Data in SHP.

REST Service Links

Lansing
Datrot

Change image opacity SNEW WS SI Static Image Archive:
WSS Stafic Image Archive Data

FORECAST PASTWEATHER SAFETY INFORMATION EDUCATION

News Headlines
* Frost Advisories and Freeze Warnings discontinued for 2022 Growing Season
Lo
MY FORECAST 5
Gaord cmesocomy - NWWS Forecast Office Gaylord, Mi
Alrport MI 1.gov > Gaylord, MI

Rivers and Lakes ~ Climate and Past Weather

Current Hazards  Current Conditions  Radar  Forecasts

Click a location below for detailed forecast.
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Last Map Update: Thu, Oct. 13, 2022 at 1:01:27 pm EDT

Toright Click on your desired location
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Showers

Low: 30°F

15



10/17/2023

Finding Hourly Weather Grap

INFORMATION »  EDUCATION ~

News Headlines
« Cold and Damp into Next Week
- FrostAd and Freeze Warnings rowing Season

Your local forecast office is

Gaylord Ml Addtional Headines

Hazardous Weather Conditions

- Hazarous Weather Ouliogk

Click on Hourly Weather Forecast

‘Cumrent conditions at
Gaylord Regional Airport (KGLR)
Lot 45.02°N Lon: S458°W Elev: 1322t

Mostly Cloudy Humidity 71% More Information:

o Wind Speed N & mph
o Dewpoint 38°F
sy 8°C Visibility 10.00 mi
== N Wind Chill 44°F (7°C;
Last updte 13 0t 1253 pm EDT

Extended Forecast for
Gaylord MI

This Tonight Friday Saturday Sunday Sunday Monday
Afternoon Night Night Night.

60% 70% 80% | 60% 60% | 70% I

Showers Showers RainSnow Showers Chance Shoviers Rain/Snow
Likely then Shovrers Likely then ly Showers Likely then
Rain/Snow
Likely

Low: 33°F Low: 32°F High: 41 °F

Point Forecast;: Gaylord MI
503N 2468 (Elev. 1371 f) Last Update: 12:27 pm EDT 0ct 13, 2022

Hourly Weather Forecast Graph

| ince menul ECTH

Elements [Fire Weather
[ Temperature (°F) [ Mixing Height [C)ceiting Heignt
[ Dewpoint (°F) || Haines Index [ Visibility

[ Trans. wind [ Thunder Potential

[ Vent Rate (x1000 mph-ft)

)
Precipitation Potential (%)
[ Relative Humidity (%)

®Rain

@ Thunder

[ snow

[ Freezing Rain
[ sleet

CIFog

48 Hour Period Starting: [ 1M Thu, 01132022+ Back 2 Days | Forward 2 Days.

i, Ot 14 2022 | D oini 1)

o | | oan | | 13
sia mph) _Surface Wind (mph)

Zam ___aam
EEE

16



Hourly Weather Graphs

What Might Winter 2023-2024 Look Like?

» Official NOAA Winter Outlook will be released by the
end of the month

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

« Winter Outlooks are often based on El NiNo/La Nina

cycle, but many other less predictable patterns
impact seasonal weather.

10/17/2023
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Warm Fall — Cold Winter?

Warm and Cold Octobers and Following Winters for El Nino Years
For the Period 1980-Present
Qctober Average Following Winter Average

WORA/NCE) Dimate Divinian Dampeaita Tempasstors. Ansmatey {F] i i - " ) o b Farsparstae
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Mo 2009,2004,2002.1587

WOT, Inc.

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

Week centersed on 19 JUL 2023
S5T (*C)
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Enso - El Niflo or La Nina?

Model Predictions of ENSO from Sep 2023

Nino 3.4 SST Anomaly (°C)

= CPC CONSOL

DYN MODELS:

# MetFRANCE

+ NASA GMAQ
NCEP CFSv2
SINTEX-F

= UKMO

== DYN AVG

STAT MODELS:

CPCCA

- CPC MRKOV
CSU CUPR

7 IAP-NN
NTU CODA

£+ UCLA-TCD
UW PSL-CSLIM
UW PSL-LIM

= STAT AVG

low pressure

extended
Pacific Jet Stream,
amplified storm
track

10/17/2023
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@ Seasonal Temperature Outlook @

Valid: Dec-Jan-Feb 2023-24
Issued: September 21, 2023
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NWS 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?

Pat Bak
Warning Coordination Meteorologist
NWS Gaylord

989-731-3384 Ext 726

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

10/17/2023

21


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

