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Looking Back at Last Winter

Temperatures Compared to Average Precipitation Compared to Average

NOAA/NCEI Climate Division Temperature Anomalies (F) NOAA/NCEI Climate Division Precipitation Anomalies (in)
Dec to Feb 2025-26 Dec to Feb 2025-26
Versus 1991—-2020 Longterm Average Versus 1991—-2020 Longterm Average
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Looking Back at Last Winter

Accumulated Snowfall (in): Accumulated Snowfall:
Departure from 1991-2020 Normals Percent of 1991-2020 Normals
October 01, 2025 to April 30, 2026 October 01, 2025 to April 30, 2026
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(c) Midwestern Regional Climate Center

Source: NOHRSC Gridded Snowfall Analysis Source: NOHRSC Gridded Snowfall Analysis
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Looking Back at Last Winter

Seasonal Snowfall Accumulations

366 "Herman (2nd highest on record) 147" Kalkaska

360" Calumet 113"Hart

2 77" Marquette NWS (2nd highest on record) 109”Muskegon

240" Paradise 85 "Battle Creek

189" Sault Ste Marie (3rd highest on record) 75" Grand Rapids NWS
171" Petoskey 42 "Lansing

166" Gaylord NWS 40" Detroit

Department of Commerce | National Oceanic and Atmospheric Administration | weather.gov 5



Looking Back at Last Winter

Maximum Recorded Snow Depth

1" 8" Hart

1" 3" Muskegon

1" 0” Grand Rapids NWS
10" Battle Creek

9” Lansing

9” Detroit
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5'8

5'5

4" 3" Marquette NWS
3" 6" Paradise

3" 0" Sault Ste Marie
2" 11" Petoskey

1" 8" Gaylord NWS

I/

I/

Department of Commerce | National Oceanic and Atmospheric Administration | weather.gov 6



Looking Back at Last Winter

56 AT 32ND AVE

[-196 Pileup, Ottawa County NWS Marquette NWS Marquette
January 19 March 17 March 17
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What Goes Into a Winter Outlook?

1. Long term temperature and precipitation trends ( ie. 10 to 30 years) are considered
2. Pacific Ocean temperature trends along the equator (El Nifio, La Nifa, or neither)
3. Analogs that match current pattern with the results of the same pattern in the past

4. Shorter term influences on global patterns (detectable about 2 -4 weeks out)

5. Global computer model forecasts
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10-Year Winter Trends Across The U.S.

10 Year Temperature Trends Compared to Average 10 Year Precipitation Trends Compared to Average
NOAA/NCEI Climate Division Composite Temperature Anomalies (F) NOAA/NCE! Climate Division Composite Precipitation Anomalies (in)
Dec to Feb 2016—17 to 2025-26 Dec to Feb 2016—17 to 2025-26
Versus 1991-2020 Longterm Average Versus 1991-2020 Longterm Average
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Michigan’s Last 10 Winters: Temperature Results

Average Temperature (°F): Departure from 1991-2020 Normals Average Temperature (°F): Departure from 1991-2020 Normals Average Temperature (°F): Departure from 1991-2020 Normals Average Temperature (°F): Departure from 1991-2020 Normals Average Temperature (°F): Departure from 1991-2020 Normals
December 01, 2016 to February 28, 2017 December 01, 2017 to February 28, 2018 December 01, 2018 to February 28, 2019 December 01, 2019 to February 28, 2020 December 01, 2020 to February 28, 2021
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Michigan's Last 10 Winters: Snowfall Results

Accumulated Snowfall (in): Departure from 1991-2020 Normals
December 01, 2016 to February 28, 2017
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December 01, 2021 to February 28, 2022
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Accumulated Snowfall (in): Departure from 1991-2020 Normals
December 01, 2018 to February 28, 2019
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Accumulated Snowfall (in): Departure from 1991-2020 Normals
December 01, 2019 to February 29, 2020

B 2019-20

Accumulated Snowfall (in): Departure from 1991-2020 Normals
December 01, 2020 to February 28, 2021
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El Nino: What is It?

-

Warmer than normal water over a large portion of the Pacific Ocean, focused along the Equator. Tropical
rains form further east than normal, influencing the jet stream over North America and our winter pattern.

-

La Nifia Week centered on 16 SEP 2026
Relative SST Anomalies (°C)
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A Typical Baseline El Nino Winter Pattern

WINTER EL NINO PATTERN
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01

Key Thought #1

El Nino controls the
baseline pattern over an
entire season.

El Nifno vs Other Winter Influences

02
Key Thought #2

Other global influences
that occur on shorter (i.e.,
weekly) timescales can
either enhance or
counteract typical El Nifo
outcomes.

03

Key Thought #3

A record El Nino event
may produce outcomes
that don’t fit
expectations, since we
haven’t been here before
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Strong El Nifo Temperature Outcomes
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Strong El Nifio Snowfall Outcomes

~75% of normal
snowfall
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50% 5% 85% 95% 105% 115% 125% 135% 145% 155%

Percent of (Detrended) Average(Since 1950)
Department of Commerce | National Oceanic and Atmospheric Administration | weather.gov 16



Strong El Nifio Stats By City:

Avg Max Temp

Avg Temp

Avg Min Temp

Avg Precip

Avg Snow

Lansing

35.0°

+2.5% vs Baseline

28.0°

+2.9° vs Baseline

21.1°

+ 1.3 vs Baseline

5.20

-0.32" vs Baseline

24.1"

Grand Rapids

Avg Max Temp

Avg Temp

Avg Min Temp

Avg Precip

Avg Snow

35.71°

+2.9" vs Baseline

28.6°

+2.8° vs Baseline

22.1°

+3.1° vs Baseline

6.34"

-0.26" vs Baseline

38.4"

Muskegon

Avg Max Temp

Avg Temp

Avg Min Temp

Avyg Precip

Avg Snow

Department of Commerce | National Oceanic and Atmospheric Administration | weather.gov

35.0°

+2.2° vs Baseline

29.1°

+2.3" vs Baseline

23.2°

+2.4" vs Baseline

6.31™

-0.51" vs Baseline

49.6"
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Strong El Nifio Stats By City:

Petoskey

32.5°

+2.7" vs Baseline

Avg Max Temp

Avg Temp 26.4
+2.97 y5 Baseline
Avg Min Temp 20.2
+3.2° vs Baseline
Avyg Precip 541
-(.80" vs Baseline
Avg Snow 37.8

Sault Ste Marie

27.6°

+2.4" vs Baseline

Avg Max Temp

Avg Temp 20.5
+3.0° vs Baseline

Avg Min Temp 13.5
+3.6° w5 Baseline

Avyg Precip 6.45
-0.28" vs Baseline

Avg Snow 60.2

Marquette

27.1°

+3.2° vs Baseline

Avg Max Temp

Avg Temp 19.7
+3.8° vs Baseline

Avg Min Temp 12.2
+4.4° vs Baseline

Avyg Precip 3-86
-1.13" vs Baseline

Avyg Snow 71.9
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Strong El Nifio Snow Records: Grand Rapids

4 N\

A Don’t Discount the Potential For Winter Storms!

All 11 strong El Ninos have produced 1 or more daily snowfall records:

® 17 daily records set for 6” or more of snow
X All but one El Nino produced a winter storm featuring 6” or more of snow
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Forecasting at Different Scales

Seasonal Forecasts Provide Average Seasonal Expectations
“What's My Baseline For This Winter?”

Weekly to Monthly Forecasts Indicate Pattern Changes Coming
‘How Are Things Trending 2 Weeks from Now?”

Daily Forecasts Better Describe Winter Storm & Cold Potential
‘How Much Snow Could We Get from That Storm System?”

Department of Commerce | National Oceanic and Atmospheric Administration | weather.gov
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Facts About Seasonal Forecasts

@® Seasonal forecasts do not predict the frequency/intensity of winter storms
X They provide 3-month probabilities with respect to average winter weather
X Significant day to day or week to week pattern changes do not show up

X These forecasts do not show temperature or precipitation extremes

X They generally are more accurate during stronger El Nifios and La Nifias

21
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Winter Temperature Forecast

Seasonal Temperature Outlook @ ) .
Valid: Dec-Jan-Feb 2026-27 .
Likely Warmer Than Normal

Issued: October 15, 2026

Based on prior strong EINinos as
well as model forecasts

Frequently Above Freezing

Especially Lower MI, where freeze
& thaw cycles may be common

. Lake Effect Pattern Reduced
e Above normal temperatures
. o e o e reduce lake effect snow totals
R 0% Il N J
e TP 0% [l
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Winter Precipitation Forecast

Seasonal Precipitation Outlook @ , \

Valid: Dec-Jan-Feb 2026-27

y Issued: October 15, 2026 ‘ Leaning Drier Than Normal
’. TBelow. Based on prior strong El Ninos as
\ F._ \‘{ = well as model forecasts

-
&

N
J

>
<
|
N 8 ¢

Month to Month Variability

Still could get a month that
produces typical snow totals

Mixed Precipitation Events

5 robabili W t t . th
3 avove oo o darmer temperatures railse ine
\ .\ Normal  Normal  Normal
S < dICES . &\\\ eanin 33-40%  33-40% Leaning g 0 H = . .
R S i S ikelihood for mixed precipitation
- A s e A 50-60% Equal 50-60% [
B ; A ‘ BN o70%  Chances GO oo |
e T ' kel 70-80% 70-80% [ lélk|6|y \ )
e ove
e, » %l 80-90% 80-90% [N elow
s PR 90-100% 90-100% [
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More Details About This Winter

Temperature Forecast
(2-3 Degrees Warmer Than Normal)

Average highs: 35°-39°
Average lows: 22°-26°

Snowfall Forecast
(1 fo 2 ft Less Snow Than Normal)

Muskegon Grand Rapids Lansing
Dec-Feb: 297-52" Dec-Feb: 327-49” Dec-Feb: 207-30”

Season: 43763 Season: 517-66" Season: 30"40”

Department of Commerce | National Oceanic and Atmospheric Administration | weather.gov 24



Model Forecasts

Temperature Probabilities
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Model Forecasts

Precipitation Probabilities
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The Polar Vortex: Less Common Than You Think

Understandmg the polar vortex

- Ls = ] £ »
!ﬁf.’ "'Ei.lif_: ir vorte) !"; d 5Tron J Dand f.u: H in the stra ax*.?-;_i‘ha.. e,

| [ - I‘ p Py =2 M M
surrounding the North E*;:é-.-: !f_.----_:c:.r miles above E:.:.__ surface. C d d d . i t .
: dan aescena and iImpact us once or twice
The polar vortex is far above and typically does not interact Every other year or sa, the Arctic polar vortex dramatically
with the polar jet stream, the flow of winds in the troposphere weakens. The vortex can be pushed off the pole or split into y f y
5-9 miles above the surface. But when the polar vortex is twia. Sometimes the polar et stream milrrors this strato ever eW ears
especially strong and stable, the jet stream stays farther spheric upheaval, becoming weaker or wawy. Al the surface,

Exists in the Arctic Circle

nowth and has fewer “kinks.” This keeps cold air contained cold air s pushed southward to the mid-latitudes, and warm \ J
over the Arctic and the mid-latitudes warmer than usual, alr is drawn up Into the Arctic. S~ N
stable disrupted

polar vortex polar vortex Can Be Forecasted ~2 Weeks Ahead
\%___._.,; B osn - Some skill is shown within 2 weeks of an
- = ) Tidar : event that impacts North America

\"}&_ };2{ 55 mi
o A = s - shove &
e surface

Don’t Blame All Cold Weather on it

oo It rarely is responsible for our cold. Other
@ factors are usually at play.

AN J
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NWS Resources

NWS Resources to Help You
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NWS in Michigan

NWS Marquette (weather.gov/mqt ) J
906-475-5213
) VT ERE S
NWS Gaylord (veather.gov/apx ) 2 =
989-732-9306 -
Q Alpena;é
NWS Grand Rapids {veather.gov/arr ) [ﬁ/ ot }
616-956-5922 ) . ]
y e/Cadillac
. a
NWS Detroit (weather.gov/dix ) d ‘ .
248-625-4139 Muskegon
pX;
NWS Northern Indiana (weather.gov/ iwx) | Lansing
574-834-1183 *Kalamazoo | @
Be:ntoq Ha?bor ‘ /ﬂﬂggr/

e ——
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http://weather.gov/mqt
http://weather.gov/apx
http://weather.gov/grr
http://weather.gov/dtx
http://weather.gov/iwx

Know What's Behind Your Weather Forecast

ENTITY DATA SOURCES HUMAN vs AUTOMATION PRIMARY USERS
AccuWeather NWS, ECMWEF, surface sensors, satellite Hybrid. Automated hyper -local forecasts. Public

Apple NWS, ECMWEF, UK Met, Environment Canada, etc Automated. No human oversight. Public

DTN Global models, proprietary surface data network Hybrid. Al + human involvement. Industry

Media (Local TV) Provided via WSI, Baron Weather, etc. Hybrid. Automated hyper -local forecasts Public, Industry
Michigan Storm Chasers Publicly available global and mesoscale models Hybrid. Human + model based graphics. Public

National Weather Service National Blend of Models (NBM) Hybrid. Forecasters assess NBM output. Local/State/Federal Govt

Department of Commerce | National Oceanic and Atmospheric Administration | weather.gov 30



NWS Extended Outlooks

Forecast from 8 to 14 Days Out

Snow Probabilities

January 20-26, 2026

"7 Winter Weather & Travel Impacts

January 20-26, 2026

Accumulating Snow - Inland 3 FER 8 FIOMVY SBOW nﬁ Weather Threats

Valid: January 20 - 26, 2026
0-20% | 20-40% | 40-60% >60% | ' Experimental™

i Tue,Jan 20 | Wed,Jan 21  Thu,Jan 22 Fri,Jan23 Sat,Jan 24 Sun,Jan25 Mon,Jan 26
Any

At Least 4" v R Rain . 0-20% 0-20%  0-20%  020%  0-20%  0-20%  0-20%
At Least 8” v Mixed Precipitation = 0-20% 0-20% 0-20%  20-40%  0-20% 0-20% 0-20%
Lake Effect Snow b | 40-60% @ 20-40% = 20-40% | 40-60%  40-60% = 20-40%
Accumulating Snow - Lakeshore Storm System Snow  0-20% 0-20%  20-40%  20-40%  20-40%  0-20%  0-20%
- Winds > 30 MPH 20-40% | 0-20% 0-20%  20-40% | 0-20% 0-20% 0-20%

0-20% | 20-40% 40-60%
Any !
At Least 4" |

At Least 8" | ' v

Travel Impacts

_ Tue,Jan 20 Wed,Jan 21 Thu,Jan22 Fri,Jan23 Sat,Jan24 Sun,Jan25 Mon,Jan 26
| Risk Lovel (Foracast Probablity) (e " 3 . ¥ [ = | s ] 7 I Sy I 2 1
Heavy Snow (Top 15% for this Period) = iz sionipobhois) B~ 2: ::;5 2: wsids :g :g: ‘:‘:::‘ ‘:-:C::G | 2:-;0;"
0-20% | 20-40% 40-60% >60% : Moderate (Disruptive) g S -20% ' ‘

Risk | v | B Cims Frcicton contr  rolowws OX | | Major (very Disruptive) | 0-20% 0-20% 0-20%  0-20%  0-20%  0-20%  0-20%

Released: January 12, 2026 3:00 PM EST WWW.CPC.NCEP.Noaa.gov
A7 National Oceanic and

\-:, National Oceanic and

Atmospheric Administration National Weather Service| Grand Rapids, M| weather.gov/grr

Atmaspheric Administration National Weather Service| Grand Rapids, MI weather.gov/grr
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NWS Webinars and Weather Messages

0 00 =— d s pve DE - . Ave al= ()
e Sat am ' Sat mid-late eve ‘ Sun am
ArE Start | Peak | End
= Storm System Lake Effect Both
' e Dry Normal Very Wet
— O 0.10-0.25 0.25-0.50 1.00-2.00
. None Open Areas : Blizzard
3 <15 15-25

S S o : = L %
: A S@rt Peak End
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NWS Website & Beta Version

5

HOME

Local forecast hy
"City, 1" or ZIP code

[ Go |

Location Help

MY FORECAST
Grand Rapids Ml

AFew Clouds

71°F
22°C cetoetaiedin

This Afternoon

Sunny
High: 71°F

Tonight

Mostly Clear
Low: 51°F

FORECAST

Wieather gov = Grand Rapids, Ml

:&%: NATIONAL WEATHER SERVICE ®

PAST WEATHER SAFETY INFORMATION EDUCATION NEWS SEARCH ABOUT

Hurricane and Storm Surge Watches Issued for the Northern Gulf Coast for Strengthening Tropical
Storm Isaias

Tropical Storm |saias is forecast to track toward the central Gulf Coastwhile strengthening into a hurricane on
Thursday. There is an increasing risk of damaging hurricane-farce winds and life-threatening storm surge impacts
alang partions of the northern Gulf Coast Friday into Saturday. [saias will bring heawy rainfall to the central Gulf
Coast and much of the Southeast Friday into the weekend. Read More =

NWS Forecast Office Grand Rapids, MI Grand Rapids, MI

Weather Forecast Office

Current Hazards  Current Conditions Radar Forecasts  Rivers and Lakes  Climate and Past Weather  Local Programs

Click a location below for detailed forecast.

] Watches,
s Ludington ot Warnings &
| o | Advisories
#Pentwater :l;m J,
( . _/
\ Big Rapids - ~/
' Hount Plospart Small Craft Advisory
\ .
\ Alma Hazardous Weather
| +Huskegan Dutlook
\ . slonin Filmt
Grand Rapids
eHolland
] -
{ . Lansing
| Hastings
jp'soum Haven
eKalamazoo N
r{f Jackson
& Benton Harbor

Last Map Update: Wed, Oct 7, 2026 at 1:18:23 pm EDT

QERT A
H £ beta 'Weather'gov %, UNDER DEVELOPMENT
EA o | Mational Weather Service
ey
Forecast v About v

7z Muskegon, Ml

Today

Current Conditions

66”}: FEELS LIKE
66"

P

-fQ:- Clear

L

WIND calm

HUMIDITY 73%

DEWPOINT 57F

WISIBILITY 10 miles
PRESSURE 29.8in (1002 mb)

OBSERVATION STATION

Muskegon, Muskegon County
Airport (KMKG)

Distance to location: 4 miles
Elevation: 627 feet

LAST UPDATED
Wednesda 10:50 AM EDT

7 Days

Today,
Oct7

DAY {GAM-GPM)

‘(')’. Sunny
e}

Today's Forecast

Maps
HIGH Low
687 b3~

Analysis

® NIGHT (GFH-GAM]
(L Mostly clear

5% chance of precipitation

1PM 2 PM 3 PM 4P
4

—eo— Temperature

Sunrise 7:50 AM

5PM B FM 7 PM B M B P

~¢- Feels like

¥ Sunset 7:17 PM

1@ PM11 9M 12 AM

©

Department of Commerce |

National Oceanic and Atmospheric Administration

| weather.gov
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NWS Forecast Points Page weather.gov/ forecastpoints

Hourly Table

Day of week:

Time:

Weather:
Temperature (°F):
Wind Speed (mph):
Wind Gust (mph):
Wind Direction (°):
Wind Direction:
Prob. of Precip. (%):
Prob. of Thunder (%):
Precip. Amount (in.):
Snow (in.):

lce (in.):

Dew Foint (°F):

RH (%):

Sky Cover (%):

TLIrFMD OsrpenJimrr |

Tuesday 10/13
2PM 3PM 4PM 5PM 6PM 7PM 8PM SPM 10PM 11PM 12AM 1AM 2AM 3AM 4AM SAM 6AM
70 71 71 70 68 65 63 61 60 59 58 58 57 56 56 55 54
8 8 8/8 7 6|5 5 6|6 6 6|6 6 7|7 7
18 20 20 20 17 14 12 12 13 14 14 13 13 14 15 16 16
270 270 270 270 270 270 270 260 250 240 230 210 200 210 240 250 240
» =B =B =» =B =5 =B S & N A P P P A A oA
8 8 8 8 8 8 20 20 20 20 20 20 3B 36 36 3B 36
5 5§ 5 5 5§ 5 5 5 5 § 5 5 2 2 2 2 2

60 60 59 59 589 58 58 &7 &7 56 55 565 54 563 63 562 51
/1 68 66 68 73 78 84 87 S0 | 90 | 90 /S0 S0 /90 S0 90 S0

56 65 65 66 656 66 66 66 66 55 55 66 64 54 64 54 64

_FortWayne i

Department of Commerce | National Oceanic and Atmospheric Administration | weather.gov
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NWS Winter Pages

Marquette g 2 oueh T AN Wed Jon 22 2

15
https://www.weather.gov/mqt/winter = i <
- :'-; s 80% H :Mi
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NWS Winter Pages

Weather Forecast Office

NWS Grand Rapids
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NWS Transportation Page (SW Michigan Only)

Custom Forecast Hourly Probabilities Snowfall Thresholds Ice Thresholds Winter Storm Severity Outlooks

Hourly Probabilities

This page features experimental, model-based forecasts of hourly precipitation type, snowfall character, and snowfall
rates. The cycle times listed on the images represent when the computer model ran and are listed in Zulu {Z) time
according to the Coordinated Universal Time system used globally. More information about Z time is available here.

Images are updated to this webpage by 3am/9am/3pm/9pm EST (dam/10am/4pm/10pm EDT).

They are produced for the following locations at this time:

Battle Creek
Big Rapids
Grand Rapids
Heolland
Jackson
Kalamazoo
Lansing
Ludington
Mount Pleasant
Muskegon
South Haven

Grand Rapids

https://www.weather.gov/grr/transportatio
n

Click on an image below to enlarge.

Battle Creek

Mo Forecast
All Probs Zero

@

Precipitation Type Snow Character Snowfall Rate

Big Rapids
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Summary
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Last Winter: Colder/Snowier Than Normal

5 Main Factors Go Into a Winter Outlook

10-Year Winter Trends Show Warming

This Winter: Warmer Than Normal

Use NWS Resources to Your Advantage

38



Thank Youl!

Brandon Hoving, PEM
NWS Meteorologist - Grand Rapids, M
Transportation Sector Program Manager
brandon.hoving@noaa.gov
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