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Outline

 Winter weather web resources
* Look back at two major events from last winter
 Winter Outlook 2025-26



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




NWS Office Pages
https://www.weather.gov/XXX
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Click on desired location on map to get a
specific text forecast (hourly forecasts can
be obtained from the page that follows)

Weather Story graphics include varied
forecast topics, safety messages, and
general weather information, these are
also available on our Facebook and X feeds

If there is one in effect, a detailed Decision
Support slide deck will be linked here




NWS Office Pages

Decision Support Packets

November 29, 2024
4:14 AM

~ ¢ Significant Lake Effect Snow Event

Ty Long-duration event will last through the holiday weekend.
Key Messages Forecast 48-hr TOTAL Snowfall:

= Long-duration lake effect snow event to continue through 7 AM Today - 7 AM Sunday
Monday.

=* Localized 1-2 ft. possible by Saturday morning.

ar

=» Additional 12" or more possible Saturday-Saturday night.

=* Localized 3-day snowfall totals (tonight into Sunday night)
of 2-3 ft possible.

4  Most likely near Sault Ste. Marie and eastern
Antrim/southern Otsego counties.

Different offices have different triggers to issue
packets

While there will be similarities, different offices
adjust packet content based on partner feedback
These are generally sent via an email blast to

Intense, narrow bands of snow combined with gusty winds will
lead to dangerous travel. including rapidly changing
gonditions in and out of snow bands.

Important Updates

Confidence has increased in more intense snowfall band
persisting over southern Emmet and Cheboygan counties.

Next Scheduled Briefing

-=» This afternoon or as needed.

National Weather Service
Gaylord, M1

office distribution lists but are also linked to the
local office home page (as seen on previous slide)
These packets often contain timing and
confidence detail, along with a wide range of
useful graphics

November 29, 2024
4:14 AM

Significant impacts to travel are expected through the extended holiday weekend.

Impact Details Winter Impacts Timing

Dangerous travel is expected at times
through the entire holiday weekend.

Rapid changes in conditions expected
in and out of snow ban Sault Ste Marie

Traverse City

Gaylord

Petoskey

Houghton Lake
Cadillac

National Weather Service
Gaylord, M1



NWS Office Pages

Forecast Discussions
@g NATIONAL WEATHEF{ISERVICE

" News Headlines
|ﬁ = Chances for Light Rain Showers Along ! South of M-32 Tonight

NWS Forecast Office Gaylord, Ml Gaylord, MI
Weather Forecast Office

Vieather nov > Gaylord, MI

Area Forecast Discussions run out through
7 days and contain the forecaster’s
thoughts on the forecast including
confidence and range of possibilities
Mouse over the “Forecasts” tab above the

azards  Current Condifions Radar Forecasts Rivers anc

map in the center of the page to open the
menu with the Forecast Discussion link




NWS Office Pages

Forecast Discussions

Forecast Discussions can be technical at
times, but contain useful information

Bulleted “Key Messages” at the top of the
discussion highlight the most important
forecast items of the coming days




Forecast Points

https://www.weather.gov/forecastpoints
: NATIONAL WEATHER SERVICE A

Public Information Statement

Prototype @ Help | @ Change Domain (l]|Bookmark ) =Legend
Search Map.

IDSS Forecast Points

Click on desired forecast point on map
o Map is dynamic and can zoom/pan
Point can be bookmarked for future use

-91.1087, 474832

Contains Weekly Summary, Hourly Table,

Das Moines
Background Map: | Terrain v

and Hourly Graphs

Table updated: 1009 am EDT Mon. 10/6/2025 (Last Update: 32 minutes ago)
Click for Tex ast

APX Forecas ussion

1 miles NE of G 1,1|[ rd, Ml

Weekly Summary Mon Tue Wed Thu Fri Sat  Sun
Oct6 Oct7 Oct8 Oct9 Oct10 Oct 11 Oct12

Max Temp, °F 71 61 54 59 62 66 68
Min Temp, °F 53 - 35 32 39 --
Min Wind Chill, °F 53 - 32 29 3'3 --
Max Wind, mph 13 15 7
Min Wind, mph 6 ----- 5
Max Wind Gust, mph 21 20
Max Prob. of Precip., % 77 77 2 : 21 I 7 21
Max Dew Point, °F 57 49 : 3 44 44 46
Min Dew Point, °F 51 34 35 42 42
Max RH. % 85




Forecast Points
https://www.weather.gov/forecastpoints

Hourly Table

Day of week: Monday 10/6 Tuesday 10/
Time: 10aM 1AM 12PM 1PM 2PM 3PM 4PM SPM GPM 7TPM 8PM 9PM 10PM 11PM 12aM 1AM 241
Weather a4 2 32 4 & 2 a8 &2 2 - = &’u‘!
Temperature (°F): 66 69 70 70 68 66 65 60 60 57 55 55 54 53 M
Wind Chill, °F: 66 69 70 70 68 66 65 60 60 5f 35 55 S4 53 M .
Wind Speed (mph): 1ﬂ|12|13|12|9|12|1{}|9|9|E 6 | 6| 7 7T 7
Wind Gust (mph): 16 17 17 21 20 20 20 17 15 13 10 9 | 9 10 10 1{
Wind Direction (°): 220 240 260 270280 300 320330340350 0 10 10 O 0 0 0
Wind Direction: A A & = = % % ¥ ¥ ¥ 3 3 4+ ¥ 2 3
Prob. of Precip. (). 19 22 22 22 35 55 35 352 52 52 T?|??| 77 | 77 | 7 |T?|4E
Prob. of Thunder (%); - - - - | - -
Precip. Amount (in.): 0.01 0.05 0.08
Snow (in.): 0.0 0.0 0.0
Ice (in.): 0.00 0.00 0.00
Dew Point (°F): 56 55 55 56 57 55 55 54 52 52 52 52 51 51 51 49 4t
RH (%): 70 61 59 61 68 68 70 81|75 83 !H!!H!.
Sky Cover (%): 31 55 62 75 79 83|85|8T 89|94 94 94 95 96 96 97 9
Wave Height (ft): 0 0 O 0 0 0 0 O O 0 0 0 O 0 0 0 0
<« = >
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Snow to Liquid Ratio (experimental)
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Snow to Liquid Ratio (experimental)
@ Valid at: Tue, Sep 30 2025, 2 PMEDT

Issued: Sep 30 at 1:00 PM EDT

Create a bookmarkable URL Definitions About  FAQs | Product Descriptions MNDFD Data  Help  |Refresh Data| (Map Options| | Print Map

How wet is the snow going to be? Fluffy, slushy, or in between?




Snow to Liquid Ratio
What is “normal”?

Marquette, Ml Gaylord, MI !

Avg SLR: 16.6 Avg SLR: 16.4
Standard Dev: 8.1 Standard Dev: 7.8
75th Percentile: 20.0 75th Percentile: 20.0
50th Percentile: 15.0 50th Percentile: 15.0

25th Percentile: 11.1 25th Percentile: 11.0

Frequency
Frequency

@

=

=3
@
a8
=)

0 0
0 2 4 6 810121416 18 20 22 24 26 28 30 32 34 36 38 40 0 2 4 6 8101214 16 18 20 22 24 26 28 30 32 34 36 38 40
Sir Sir

Grand Rapids, Mi Northern IN Detroit/Pontiac, Ml

Avg SLR: 14.8 Avg SLR: 14.0 Avg SLR: 11.9
Standard Dev: 7.6 Standard Dev: 7.4 Standard Dev: 5.3
75th Percentile: 18.5 75th Percentile: 17.2 75th Percentile: 14.3
50th Percentile: 13.2 50th Percentile: 12.1 50th Percentile: 10.8
25th Percentile: 10.0 25th Percentile: 10.0 25th Percentile: 9.0
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Winter Storm Severity Index (WSSI)
https://www.wpc.ncep.noaa.gov/wwd/wssi/wssi.php?id=APX

WSSI The Winter Storm Severity Index

WSSI does not depict official warnings and should always be used in context with official NWS forecasts and warnings.

Snow Amount Snow Load Ice Accumulation Flash Freeze Blowing Snow Ground Blizzard

Looks 3 days into the future and can
Overall Impact: Maximum impact from any of the components. . . . .
(Days 1-3] [Day 1] [Day2 | [Day3] collectively look at all 3 days or individual
Select Zoom Area: [[APX] Gaylord v/ | Print Map | dayS

inter Storm Severity Index - Effective From Tue, Sep 30, 2025 12 PM ET Through Fri, Oct 03, 2025 08 AM ET i i i VI i
Last Updated: Tuesday September 30, 2025 12:07 PMET I nd ex IS CO m p rlsed Of 6 I n d IVI d u a I Ite ms

Thunder,

Winter Weather Area
Expect Winter Weather,

e s it individually or in a composite

Minor Impacts
Expect a few inconveniences to dally life.

i L \c.'vr';'\“l_enr;:lrl-nng conditions. Use caution while S n OW A m o u nt

Moderate Impacts

Expect disruptions to daily life. S n OW LO a d
+ Hazardous @rving conditicns. Use extra

caution while driving.
» Clogures and disruptions to infrastructura may

ey lce Accumulation

Major Impacts
Expect considerable disruptions to daily life,

. i::{:;«:::;rﬂ-g;sirl:: drivirtg eonditians F I a S h F re eze
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.' E% » SWITCH BASEMAP Potential Winter Storm Impacts (Shown below) that can be Iooked at

Lake Superior

condifions. Travel is not advised,
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Why Can’t Show Totals Be More Exact?

The case for probabilistic forecasting

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

s

: | 1 1 1
122125 002r26 122126 Qo227 122127
Time (UTC)

We literally have dozens of numerical
weather prediction models to analyze
while producing a forecast

Forecast confidence is higher when the
model solutions generally agree — we call
this clustering

However, model disagreement/spread is
often considerable in storm track,
strength, and thermal profile — all of these
have a significant impact on expected
snow or ice totals

Probabilistic forecasts help to show a
range of possibilities while also providing a
most likely forecast




Precipitation Probabilities
https://www.wpc.ncep.noaa.gov/Prob_Precip

A4 Probabilistic Precipitation Portal Experimental y
Y
Quantitative Precipitation Forecast EXPECtEd Amount of Snowfall
Includes rainfall, plus the liquid equivalent of 72-hour accumulation: 12z Tue, Sep 30 to 12z Fri, Oct 3 17z Tue, Sep 30, 2025 Forecast Cycle

any frozen precipitation

Snowfall Forecast
Includes sleet accumulation, but excludes ice

Lake
Superior
'st‘;; b

-
Ice Forecast

Includes ice accumulation from freezing rain,

- Sudbury
and excludes sleet Elliut.Laka - ~——__North Bay
SCENARIOS
Expected Amount
Official National Weather Service forecast
High End Amount %
1 in 10 chance (10%) of higher amounts s Gaylord, MI a2 8
12z Tue — 12z Fri 60in.
Low End Amount o" o" o" 48in.
9 in 10 chance (90%) of higher amounts i :
Low End Expected High End I 36 in. 3
30in.
EXCEEDANCE PROBABILITIES
EXCEEDANCE PROBABILITIES 24in
; At least 0.1 inches 0% 3 N
. Goder . 18in.
At least 0.1 inches At least 1 inch 0% A
12in. 7
At least 2 inches 0% =
At least 1 inch 0y
At least 4 inches 0% | = |
‘2l 6 in.
i > £
At least? inches At least 6 inches 0% B i
72-hour 24-hour accumulation IAY oot Hinches 0% ;]; e
¥ g
At least 4 inches Fri Wed Wed Thu Thu Thu Thu Fri Fri Fri b At least 12 inches 0% | 2in.
s 12z B 12z 18z 00z 06z 12z 18z 00z 06z 12z 4
At least 18 inches LD s

At least 6 inches ; @ odin. B




Probabilistic Forecasts

National Weather Service <

@ NORTHERN MICHIGAN

Winter Storm Tuesday - Tue Night

Probability of 6" Snow Probability of 8" Snow DETAILS

A winter storm will bring accumulating

(TOIZI;%Z%’ * snow to the region Tuesday - Tuesday
night with snow lingering into
_ Medium Wednesday.
) (40-70%) - I
o Shlnacte iy o St.Ignace, (s13nd 1) O Winds gusting 25-35 mph will further
Beavqalsland [y Beavﬁsland P o ' ' o
(10-40%) Naubinway Whitefish Pt Sault Ste. Marie St. Ignace Drummond Is.
M 4 — 1" 17 6’ 3"—
_3! €1I <1! 5!! _2!!
o IR - | g
l.n- Charlevoix e Whitefish Forecast Snow Pellston
‘ 1 2"_ 1 0 2.0 Point l Tam Today — 7am Fri. ‘1 0“— T
oda IN " — ’ ult . | __ 7"
ManFWE 5" — 6.0 m? _ 4" 1
@ i % _Gaylord 4.0 _— . &I\rlnm:rld Rogers City
WINTER STORM TIMELINE y N .. . e R/
WS neaviesTsnow  iincermasiong] €2 — -h!B I
Tuesday A.M. Tuesday Afternoon-Evening Wednesday A.M. ‘ Traverse \ Alpena
|- AR
ere 4o . . — 5" | — <
Probabilistic forecasts can be displayed in — e rr-;;mjlln- <1t
g c 7 M
many different ways | o e [ E’H’“" . Oscoda
Different ways at different time scales e sl e <N
NWS offices are still experimenting with the
“Manistee Cadillac . Higgins “Gladwin . Mio
best ways to present the data (feel free to L 5"]_ N jk_e | 2 ]_ o | P
provide feedback) - — 2 1” <1 1"

Heavy Snow Today - Tonight

Several inches of snow expected
with localized amounts over 12"
possible by Friday AM.

Intense snowfall rates of 1-2" per
hour or higher within heaviest snow
bands.

Heaviest snowfall may not begin
until this evening for some
locations.

Near-zero visibility possible at
times with intense snowfall rates.

Understanding the Map:

TO%I

H'gh'E"d 80% chance for snow amounts
=2 to fall between the ranges
iven at labeled locations.
Best d
Forecast wider snow range means less
Low-End certainty.
Snow

Maticnal Weather Service Gaylord, MI
weather.govigaylord

&



TV vs App vs NWS Forecasts

* Local TV meteorologists are key NWS Partners and help us
broadcast weather forecast, warning, and safety

information
Generally don’t have time to drill into the details during

newscasts
Can have large broadcast areas requiring a more

generalized forecast




TV vs App vs NWS Forecasts

NWS does not have an official app although some apps
share NWS data

Apps deliver forecast information without interpretive
input in most cases
Forecast output may come from only one weather “model”




TV vs App vs NWS Forecasts

NWS forecast offices are spread throughout the country
and local forecasters develop expertise with respect to
unique local weather patterns

Many NWS forecast products add interpretive content
which helps express forecast confidence and range of
possibilities




November-December 2024 Lake Effect Snow Event

National Weather Service State of Michigan
Snowfall Analysis 11/26/2024 07:00AM to 12/06/2024 07:00AM EST

Analysis Data Source: NOHRSC and Regional Observations

Created:
12/07/2024 06:51AM

Snowfall (in)
0.0"
<1.0"
10207
PR
0407
B 40 6.0¢
6.0" - 8.0"
8.0" - 12.0"
12,07 21807
B 150" - 24.0"

"

- 48.0"
60.0"
0 600" 720"
B 7700 96.0"
I 960" 120.0"
1200+

plotted. Val t inte ted
t actual reports at that location.




November-December 2024 Lake Effect Snow Event

A prolonged lake effect snow event
occurred around Thanksgiving
weekend

Most snowfall fell from November
28th- December 2

Great Lakes were a few degrees
warmer than normal at that time
and completely ice free

Wind direction was unusually
steady during the event which
allowed the same areas to keep
getting snow instead of “spraying”
it around




November-December 2024 Lake Effect Snow Event

| ==l ECh GRS t=] L [=] 12 16 28 24 28
UCF' 31
HH. '-+2 EZ

This radar loop is not from this event but shows how
lake effect bands shift around with wind direction changes




Historic March 2025 Northern Michigan Ice Storm

Estimated Radial Ice Accumulatlon
March 29th March 31st 2025

119:
] 93 fr

0.1-0.24
0.25-0.29
0.3-0.44

0.45-0.49
0.5+

wildlife Refuge Island
0.25"

What is Radial Ice, and how do we
measure it?

Elevated Radial Ice Thlckness (R,q]

{utilized for ice loading on tre

Radial ice
accumulation is a
method of
measuring ice
accumulation that
is on an elevated
radial surface such
as power lines and
tree branches. Rq=R  or Rg=(D-d)/2 Traverse .. ciy
R =0394T City

Uniform Noq-Uniform

"
Radial Ice vs. Flat Line

The image above shows that the measurement subtracts
the diameter of the item which the ice accumulated on
(the tree branch or power line). Then a radius is
calculated from what remains. Due to this, low values of 1709 ft 0.1"
radial ice accumuations (ex. from 0.1" to 0.3") can still i
lead to highly impactful situations, like what was seen in
northern Michigan on March 29th - 31st 2025. Radial ice
is @ measurement used for ice accumulation on round
elevated surfaces. Flat line ice is a different type of
measurement, which captures accumulation of ice on a
flat surface.

Source: Local ice reports, DNR damage maps, FRANA, and
local meteorological expertise

i, TomTom, Garmin, F/



Historic March 2025 Northern Michigan Ice Storm

Gaylord
CITY LIMIT

Sister City
Pontresina

. Switzerland

Courtesy Nikkia Sherman

., 'NWS Gaylord




Historic March 2025 Northern Michigan Ice Storm




Historic March 2025 Northern Michigan Ice Storm
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Historic March 2025 Northern Michigan Ice Storm

RAOB OBSERVED VERTICAL PROFILE

RAOB OBSERVED VERTICAL PROFILE
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Historic March 2025 Northern Michigan Ice Storm
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A historic ice storm impacted parts
of northern Michigan from March
28th — 315t 2025

Twelve counties were put under a
State of Emergency due to
extensive damage to trees and
infrastructure

Power outages lasted for weeks in
some areas

Multiple waves of freezing rain
accumulated over half an inch of
ice in spots on elevated surfaces
Forecast was extremely difficult
with an unusually persistent layer
of surface based cold air beneath a
thick layer of relatively warm air




La Nina and Winter 2025-26

WHAT IS EL NINO?

El Nifio is a warming of the central to eastern tropical
Pacific that occurs every two to seven years, on
average.

WHAT IS LA NINA?

La Nifia, the counterpart to El Nifio, is a cooling of the
waters across the same region. It often lasts longer
than El Nifio, sometimes persisting or recurring for
two or more years.




Persistent Cooler Than Normal Waters

in the Equatorial Pacific (La Nina

NOAA OISST V2.1 SST Anomaly (°C) [1991-2020 baseline] Climateﬂeanalyzer
Sun, Oct 12, 2025 | preliminary Climate Change Institute | University of Maine




Nino 3.4 SST Anomaly (°C)
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Model Predictions of ENSO from Sep 2025

El Nino

DYN MODELS:
& AUS-ACCESS
ECC DIAP
+ CMC CANSIP
COLA CCSM4
¥ C5-IRI-MM
CGFDL SPEAR
+ |QCAS ICM
JMA
v KMA
LDED
B MetFRANCE
+ NASA CMAQ
MCEP CF5v2
SINTEX-F
B UKMO
== DYN AVG

STAT MODELS:
BCC_RZDM
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<~ CPC MRKOV
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NTU CODA
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7 XRO

== STAT AVG




“Typical” La Nina Winter Pattern
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A Lot More Than ENSO...

PNA TRI-POLE PRESSURE PATTERNS Pacific Decadal Oscillation warm phase pattern

POSITIVE
PHASE

1920-2014 Difference from average temperature
Difference from average 500-mb height (meters) N ate J P
] i ‘ H s

-170 0 170 cooler warmer

Teleconnections (weekly time scales)
Madden Julian Oscillation

Different regional oceanic temperatures
Volcanic Eruptions

Etc, etc, etc



Climate Models

CFSv2 2-meter Temperature Anomaly (°C) (based on 1984-2009 Model Climatology) CFSv2 Total Accumulated Precipitation Mean Monthly Anomaly (inches)

Average of last 12 forecasts (12 runs x 1 members) Average of last 12 forecasts (12 runs x 1 members)

Init: 06z Oct 11 2025 through 00z Oct 14 2025 Valid for: Dec-Jan-Feb 2026 TROPICALTIDBITS.COM Init: 06z Oct 11 2025 through 00z Oct 14 2025 Valid for: Dec-Jan-Feb 2026 TROPICALTIDBITS.COM
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What Might Winter 2025-2026 Look Like?

Temperatures generally near average overall
Precipitation favoring near to wetter than normal

Odds are that a La Nina pattern (cooler than normal

water in the equatorial Pacific) will be in place
through the winter

Periods of colder than normal and thus snowy
conditions at times (more normal lake effect snow)

— Very rare for an entire season to be warm, or cold & snowy

Winter Outlooks are often based on El Nino/La Nina

cycle, but many other less predictable patterns
impact seasonal weather like mentioned




Seasonal Temperature Outlook

Valid: Dec-Jan-Feb 2025-26
Issued: September 18, 2025

,\B)
Probability
(Percent Chance)
Above Near Below
Normal Normal Normal
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Seasonal Precipitation Outlook

Valid: Dec-Jan-Feb 2025-26

, Issued: September 18, 2025
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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
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