Winter Outlook: Temperature Swings, Precipitation Gaps,
Ice Storm Threats, International Pattern Concerns

“The 10 warmest years in the 143-year record have all occurred since 2015. The 2024 January—December 2024 global surface
temperature ranked warmest in the 175-year record at 1.29°C (2.32°F) above the 20th century average” (NOAA).
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ENSO Index Dips into a Weak La Nina

La Nifia conditions emerged in September 2025, and the North American Multi-
Model Ensemble favors La Nifia to continue through winter.

« Currently, La Nifa is expected to remain weak. A weak La Nifia would be less
likely to result in conventional winter impacts, though predictable signals could
still influence the forecast guidance.

* La NiAa conditions are present and favored to persist through December 2025 -
February 2026, with a transition to ENSO-neutral likely in January-March 2026
(55% chance).

« El Nifo and La Nina events tend to develop during the period April-June, and
they tend to reach their maximum strength during October — February.

Drought in the southwest is expected to worsen, further threatening water supplies
for the Southern Colorado River Basin and subsequently impacting hydroelectric
generation at the Hoover Dam and threatening significant sediment shifts.

* Ice dams are likely to be a greater issue for smaller water ways or those
suffering from drought due to this year’s expected temperature swings.
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The 2024-25 La Nina is likely to be weak. Even during weak La Nina events, increases in snowfall have been recorded in
some parts of the region. This map shows January-March snowfall during all 22 La Nifia winters from 1959 to 2024
compared to the average for all January-March periods from 1991 to 2020. The long-term trend in snowfall over this
period has been removed, meaning the maps better show the influence of La Nifa on its own. NOAA Climate.gov map,
based on ERAS reanalysis data and analysis by Michelle L'Heureux.



inter (December-February) temperature during strong, moderate, and weak La Ninas since 1950
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La Nina and the Winter Outlook for US — Shifts in Trends

Since the early 1990s, La Nifia (weak, moderate, & strong) impacts on local winter temperatures have changed. We are seeing more frequent warm La
Nifia winters (5 out of the 6 warmest third of winters during La Nifia have occurred since 1990), but these winters have also become more variable

too. From 1949-1990 (12 events), 6 were among the coldest third, 5 were near-normal, & 1 was among the warmest third. Since 1991 (13 events), 5
were among the warmest third, 5 were among the coldest third, & 3 were near-normal.

*  From 1949 through 2001, weak La Nifa's (sea surface temperatures in the ENSO 3.4 region of -0.5 to -0.9°C) were either among the coldest third (4
events) or near normal (3 events). Since then, 3 events were among the warmest third, 1 event was near normal, and 1 event was among the coldest
third.

Since the early 1990s, La Nifia (weak, moderate, & strong) impacts on local winter precipitation have changed. We have been seeing more wetter La
Nifia winters and fewer drier La Nifia winters. From 1949-1990 (12 total), 6 were among the driest third, 3 were among wettest third, & 3 were near
normal. Since 1991 (13 events), 6 were among the wettest third, 4 were near normal, & 3 were among the driest third.

According to the forecast, the North Central states (Colorado, lowa, Kansas, Missouri, 2025'26 WINTER OU TLOOK

Minnesota, Montana, Nebraska, North Dakota, South Dakota, and Wyoming), along Chill Snow Repeat
with the Great Lakes region, could experience a classic winter wonderland with very
cold and snowy conditions.

That said, New England, along with the Northern Plains, is expected to bear the brunt | i s -
of the season's coldest temperatures. s : 1 S Yt O Snow- 3

., . | Fillod #
The Pacific Northwest mountains are also expected to get impressive snowfall totals, - A Vory C f.
while winter in the Southeast will see average temperatures with many wet periods. A ) -
wet winter is also predicted in the Southwest with near-average temperatures.

Texas and the Southern Plains (which includes western Kansas, Oklahoma, and
portions of Nebraska and New Mexico) are predicted to have a wetter-than-average

winter with periodic cold snaps. '7 araln | |__
While snow will be limited, the region is expected to face several cold rain events and QL&J@\;& . PRm—
occasional freezing precipitation, particularly in the northern areas. WPy ALMANAC



NOAA Season Outlook

How many La Nifia winters (Jan-Mar) had below-average snowfall?

number of years (out of 22)
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Precipitation deficits over the past few weeks has led to the development of well-below-average
soil moisture and a flash drought from the Mid-Mississippi Valley into the Ohio River Valley.

« With drier-than-normal conditions potentially persisting in these areas into October, this
pushes the odds towards warmer than normal conditions across the eastern US in October.

A weak La Nifa winter can result in greater sub-seasonal variability, usually significant cold
air plunges followed by thaws, and some basins missing their seasonal precipitation such as
the Ohio River Valley and the Southern Rockies whereas the Cascades to New England
latitude and northward would see above-average snowfall in waves.

When a snowpack melts too fast, it can cause destructive floods, landslides, and debris flows.

« This rapid runoff can also lead to a drier summer environment, increasing the risk of wildfires,
and can negatively impact long-term water supplies as streams and reservoirs don't have a
sustained flow throughout the summer.



Winter Snowfall Outlooks

Across many regions, winter is the fastest-warming
season.

« La Nina tends to favor snowfall across the
northwestern US, where states like Washington,
Oregon, and Idaho have, seen higher-than-
average snowfall during these years.

* The opposite is true for Southern California,
Arizona, and New Mexico.

The 2009 Ice Storm was during a La Nina Winter as
was the winter of 2021-2022.

Nor’easter season runs from October to April with an
average of 10-11 events per year (1940 to 2025).
Small Nor’easters can range up to 30-40 events.
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LA NINA IN THE WINTER

Widespread decline in U.3. winter snowfall (Jan-Mar)
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Current Snow Levels

Snow Water Equivalent

Westwide SNOTEL
Percent NRCS 1991-2020 Median

October 29, 2025, end of day

Average Snow Albedo
Western United States as of 2025-10-29
Climatology calculated over 2001 to 2025
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Weak La Nina Weak La Nina
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The pattern so far this year is far wavier than
would be conducive to a seasonally stable
winter. This means Polar Vortex events and
Nor’easters are likely to be problematic.
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Data | Wind + Temperature @ 500hPa
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The start to the 2020-21 winter showcased a
similar wobble developing but timing wise it
was on the other side of the hemisphere.

What this could mean for the 25-26:
damaging winter events may occur earlier
than the past year and late season impacts,
like the recent Michigan ice storm (March 28,
2025), could occur even later into April 2026.

The latest last freeze on record ranges into
mid-May, which means events later into the
Spring are possible this year.

Reading forecast maps requires
understanding which events require focus for
which regions, and what amount of timing is
ideal to enable live conditions to set indicators
as events emerge upstream.

Data | Wind + Temperature @ 500hPa
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Source | GFS / NCEP / US National Weather Service
Scale | B R
Control | Now & « <
Chem Particulates Space Bio
Wind Currents Waves
500 250 70 10 hPa
Temp RH Dew WBT 3HPA CAPE
TPW TCW MSLP MI UVI WPD None




Stronger Winter Storms

” Persisting Winds
Temperature Swings
Precipitation Deluges
Larger Scale Systems
Stronger Wind Gusts
Thundersnow Events
Nor'easters

Polar Vortex Dips
Atmospheric Rivers
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1 Precipitation Shifts

" Heavy Snowfall
Lake Effect Snow

Freezing Spray
Rain on Snow
Rapid Runoff
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River Floods
Ice Dam Breaks
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Environmental Threats

Frostbite
Hypothermia
Windchill
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Freezing/Dense Fog
Blizzards/Whiteout
Black Ice

Freezing Rain
| Sleet and Ice Storms

Created by DHS CISA Chief Meteorologist: Sunny Wescott

Power Outages
Supply Chain Delays
Road Closures
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Emergency Supplies
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2-Week Outlook

The area highlighted in the tropical hazards
matches the area depicted in most cyclone
models and the temperature swings forecasted
are looking at the averages over the span of time
against the historic norms. These forecasts will
not account for short-burst events that do not
produce lasting impacts for their region.

Global Tropics Hazards Outlook

Climate Prediction Center
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Temperature Swings

Major temperature swings persist as
an overall issue in the Jet Stream
across the Northern Hemisphere very
clearly depicted on the 500mb
temperature graphs.

Severe weather risks develop on the
7t due to the temperature disparity
developing, along with a major surge
of snowfall for the Northern Plains into
the Upper Midwest on the 13t-15th,
Snowfall totals in the current forecast
could range to 7-9 inches.

Looking at light snowfall risks for the
Appalachians on the 10-11t" and again
on the 13" to 14" . These events are
likely to see melting quickly following
the snowfall deposit.
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ICE ON TRANSMISSION LINES

920-foot span of 345KV transmission line. Normal height varies
with temperature, which adds or reduces sag.

2 Inch of Ice: 4-foot drop

" Yainch of lce: 6.2-foot drop —

1 Inch of lce: 8.6-foot drop

1% inch of ice: 11.6-foot drop

ICE ON DISTRIBUTION LINES

Distribution lines are lower to the ground and have shorter
spans. Ice on these lines can lead to broken power poles
or other pole equipment. Many outages on these lines are
caused by tree branches that break and fall on the

wires due to the weight of the ice.

Typical distribution lines in
the metro area have a
minimum clearance of 19 feet.

Y2 Inch of Ice: 1-foot drop

SUMMER SAG:

The sag on distribution
lines is more severe
during summer months
than in winter, including
when ice is on the lines.
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WHAT ARE TRANSMISSION LINES?

These power lines carry electricity from
generating stations to the substation.

WHAT ARE DISTRIBUTION LINES?
These lines carry electricity from substations to individual
households, both overhead and underground.
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e Current Reservoir Storage as of October 29, 2025
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Drought intensity data are
from U.S. Drought Monitor
(https.//dro
and are updated weekly.

Alaska

monitor.unl.edu)

Deschutes System Yakima System Boise System
Storage: 248,167 / 540,687 ac-ft Styage: 82,490 / 1,065,670 ac-ft Stghage: 379,725 / 949,700 ac-ft Upper Snake Systom
46% Full - 100% Avg 8% Full - 27% Avg 40% Full - 107% Avg Storage: 1,043,346 / 4,045,695 ac-ft
Data as of Oct 29, 2025 ta as of Oct 29, 2025 Data as of Oct 29, 2025 26% Full - 65% Avg
Data as of Oct 29, 2025

Upper Klamath Loke E Bighorn Lake
Storage: 229,576 / 561,838 ac-ft Storage: 929,302 / 1,011,052 ac-ft
41% Full - 117% Avg 92% Full - 97% Avg
Data as of Oct 20, 2025 Data as of Oct 27, 2025

\ Puoblo Dam - &
Storage: 185,628 / 330,658 ac-t

Shasta Lake 56% Full - 124% Avg -
Storago: 2,561,040 / 4,552,000 ac-ft Data as of Oct 27, 2025 -
56% Full - 105% Avg

Data as of Oct 28, 2025 - » Mariana
Islands J :
- Reservoir Conditions N / e
Abnormally D Q ) Ly
il Skl Hawaii g """
Drought - Moderate Q
Now Molonos Lake o (8}
Storage: 1,617,580 / 2,420,000 ac-ft Drought - Severe
67% Full - 126% A = 2 - . ) \
oST% Pl 126% A Drought - Extreme o® Micronesia — 1 %
B orought - Exceptional 0 0 ) o American | [y > Lo 79
- g = Oz Samoa ” | == U.S. Virgin
. Reclamation Reservoir Palau 0 2 0 st o Islands
=== Average storage for this date, ° Puerto Rico o)
s
computed as the mean of storage '
between 10/1/1990 and 9/30/2020.
Lake Poes Elophant Butte Reservoir ocft = Acre-foot United States and Puerto Rico Author(s): Pacific Islands and Virgin Islands Author(s):
Lake Meed Storago: 6,800,770 / 24,322,000 ac-t 1029 16390 12010900 o . w00 500
S Fulls ST o ZB% Full- 4% Mg Dota as of Oct 26, 2025 o —ics | Richard Tinker, NOAA/NWS/NCEP/CPC Denise Gutzmer, National Drought Mitigation Center
5 oas 48
L weck EDDI categories for October: 25,2023 _ _ Significant Wikdland Fire Potential Outlook Significant Wildiand Fire Potential Outiook Significant Wikdland Fire Potential Outlook

Movember 2025 December 2025 January 2026

Fuerlo Koy

Significant Wildland Fire Potential

S T
w3 ceemmankic e Tk

Significant Wildland Fire Potential

R b endny
e O Geaen

Significant Wildland Fire Potential

At b neary

Drought categories Wetness categories

ED1 EDO [T ek s Arae L L T thop et
T T T T ARl b gz TR Taner
0% 98% 95% 90% 80% 70% 30% i i Db L 2007
et e Mo

S e o

(EDDI-percentile category breaks: 100% = driest; 0% = wettest)




nowfall Reports from the Last 24 Hours
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A significant cold wave spreads into|neving sccecrsies
western Europe, bringing severe ' -
weather to France, Italy, and the

Alps

By Marko Korosec

Forecasters warn of story wmter ahead
with blizzards and deep freezes set to hit
much of the US
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Increased persistence of warm and wet winter
weather in recent decades in north-western
Europe

September 2025: Earth's 3rd-warmest
September on record

Only September 2023 and September 2024 were warmer.

Qo
September 2025 — Monthly analysis of
Russian fossil fuel exports and sanctions
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Coldest winter in decades about to hit Delhi,
Gurgaon, Noida, Ghaziabad and Faridabad?
Experts reveal how La Nina could chill India
in 2025-26

TOI Trending Desk / etimes.in / Updated: Sep 30, 2025, 16:31 IST
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Meteorologists predict a possible La Nifia event. This climate pattern could bring colder

Russian fossil fuel export revenues hit lowest levels since
Turkstream supplies to Europe grow by 7% year-on-year

the full-scale invasion of Ukraine but

1017 Accesses ‘21 Altmetric ‘ Metrics

winters to India in 2025-26. The US Climate Prediction Center issued a La Nifia Watch.
The India Meteorological Department also sees signs of a colder winter. La Nifa may

Air temperatures over Antarctica
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have soared 35°C above average.
What does this unusual event
mean for Australia?

SUSTAINABILITY, TRENDS, WEATHER/CLIMATE CHANGE

‘Heat, drought, deluge’: Europe’s 2025
climate shock - extremes redraw potato
risk maps
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Winter Weather Alerts Issued for 8
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5 dead in September lightning

strikes, matching a grim milestone
ightning on a single day in September. The

States With 6 Inches of Snow To Hit

Accidents and disasters in China China / Politics

800 Everest trekkers, guides, porters rescued in China after |

being stranded by blizzard
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Snow that crushed climbers’ tents and cut off all descent routes from the base camp

Reading Time: 2 minutes




- Southern Hemisphere Winter

Winter 2025 Temperature Deciles

According to the Bureau of Meteorology, the mean temperature across
Australia this winter was 0.48C above the 1961-1990 baseline average.

« The greatest departures from normal were across north-east Queensland
and near the South Australia-Western Australia border where winter was
more than 1C warmer than normal.

The country reported swings in both temperature and precipitation with cold
surges and widespread precipitation windows bringing snowfall to lower
elevations and hitting areas which had been snowless for recent years.

* An area which did see exceptional rain was the central NSW coast —
Sydney's Observatory Hill station received 567 millimeters, 257mm above
average and the wettest winter in 18 years.

Some important aspects of these storms resides in the intensities as well as the

premature nature of some events.

» Systems often brought widespread damaging winds, as well as cold air,
showers, storms, small hail, large waves and snow down to low levels.

Africa: A powerful storm system brought winter to Lesotho and South Africa in
early June 2025. Snow blanketed higher elevations, while strong winds, cold
temperatures, and heavy rains affected lower-elevation and coastal areas.

« Snowfall ranged over a foot for areas which rarely see snow resulting in
closures of highways and isolated communities due to road hazards.

« To the south / east of snow-affected regions, heavy rain triggered deadly

flooding that submerged homes and damaged dozens of schools / hospitals

_ strangely uniform rain map this winter after near average totals across most of Australia. (ABC News)

Temp. Decile Ranges

This winter saw above-average temperatures across most of Australia, including in all capital cities. (ABC News)

Winter 2025 Rain Deciles

‘,- < Rainfall Decile Ranges

W Source: BOM




South Korea: Weather Headlines

An early cold wave swept across the country on Tuesday, bringing the season’s
first frost and ice to many regions, including Seoul.

« It added that “frost and ice were observed for the first time this autumn in
the central regions and parts of North Gyeongsang.”

* In Seoul, the first ice appeared 10 days earlier than last year and six days
earlier than average, while the first frost came nine days earlier than last
year, matching the long-term average. North Gangneung in Gangwon
reported frost and ice 22 to 30 days earlier than last year.

A KMA official warned of wide temperature swings of up to 15 degrees
between day and night through Thursday, urging people to take precautions
against sudden temperature changes.

Pivots seen ahead of time: earlier in August 2025 Japan reported a wave of
+40C temperatures while Mongolia reported a tornado.

» The city of Isesaki hit 41.8 C this week. That's the new all-time hottest
temperature on record for Japan. The previous record was 41.2 C, which
was set last week in Tamba City. (41.1 C had been hit a couple times).

Earlier this week major weather events exiting the US have moved toward
Iceland bringing significant blizzard warnings following a record setting heavy
snowfall earlier this year during the tail end of the previous winter.

* These weather events are enroute to Europe, to include Hurricane Melissa
joining the Polar Front Jetstream, which will work to disrupt the flow over
the Asian continent.

A global forecast for the Northern Hemisphere winter:
https://travelandtourworld.com/news/article/japan-unites-with-siberia-mongolia-nepal-and-kazakhstan-to-face-
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Vietnam: Weather Headlines

Last week, Typhoon Fengshen brought devastating rainfall to central
Vietnam, causing historic flooding in large portions of Hoi An, a UNESCO
World Heritage Site and tourist destination that annually attracts tens of
thousands of Israeli backpackers among other tourists.

* The former imperial city of Hue was flooded after record rainfall in
Vietnam. Nearly two meters of water fell in just 24 hours - a record that
had been standing since 1999.

Heavy rains have caused major flooding in central Vietnam, with rivers
swelling and submerging homes, farmland and tourist destinations including
the historic cities of Hue and Hoi An.

» Rainfall in the central city of Hue reached 1,085mm (42 inches) in 24
hours by late Monday, the highest volume ever recorded in Vietham.

» By Tuesday morning, water levels in Hue’s iconic Perfume River had
risen to 4.62 meters (15 feet) and were waist-deep in the Unesco-listed
former imperial capital and the ancient town of Hoi An.

o Releases from hydroelectric dams caused water in the Hoai River
to rise nearly 2 meters (6 feet 6 inches).

The train route between Hanoi in the north and the southern financial capital
of Ho Chi Minh city was suspended, impacting thousands of passengers.

« On Monday evening, Vietham’s railways positioned 19 carriages laden
with heavy stones weighing 980 tones (1,080 tons) on a bridge to
prevent it from being swept away by floodwaters, state media said.

Ten typhoons or tropical storms usually affect Vietham, directly or offshore,
in a given year, but it has experienced 12 already in 2025. With 3,200
kilometers (around 2,000 miles) of coastline and a network of 2,300 rivers,
Vietnam faces a high risk of flooding.

The daily (and seasonal) movement of the pressure systems is what causes these
temperature patterns and weather changes. Pairs of pressure systems are known
as Rossby Waves, which shape our daily weather. You can see an example of
Rossby waves in the image below from NOAA, and how they are all connected and

function with the jet stream.

Rossby wave
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The purple line connecting these pressure systems is called the jet stream. This
rapid stream of air lies at around 9 to 14 kilometers (6 to 9 miles) altitude, which

helps drive the pressure systems.



Southern Hemisphere: Australia

Multiple records were smashed yesterday in Queensland’s southeast
and Far North NSW, with regions between Byron Bay and the
Sunshine Coast marking their hottest October days ever.

 Among the new records were the Sunshine Coast's high of 39.1,
Brisbane's maximum of 38.7 and Coolangatta's top of 38.3. All
previous records were set in 2004.

A strong southerly change was behind the cold snap, with Brisbane
recording 18 degrees this morning.

* Nearly all eastern and southern Australia was affected by the
change with Sydney and Melbourne set for a maximum
temperature of 18 degrees, Canberra 14, Hobart 17, Adelaide 21
and Brisbane 22.

The Insurance Council of Australia (ICA) recently declared a
Significant Event following a hailstorm that affected the greater
Brisbane area, with insurers processing over 11,000 claims from
residents and businesses as of Oct. 28.

« The ICA has initiated its preliminary catastrophe protocols to
evaluate the insurance implications of the hail, rain, and strong
winds that impacted Brisbane and Ipswich.

» As part of the Significant Event declaration, the ICA is collecting
and analyzing claims data in collaboration with its members.

The increase in road fatalities comes as Queensland faces the
prospect of its highest annual toll since 2009.

Dramatic weather shift as millions across Australia
go from extreme heat to rain, storms and snow

After sweltering through record-breaking temperatures on Monday, millions of
Queenslanders woke to a 'dramatically’ cooler day on Tuesday.
Kamilia Palu, News Editor

Updated Mon 27 October 2025 at 11:41 pm GMT-4
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This map shows extreme maximum temperatures over southeast Queensland on Monday. Source:
Weatherzone
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Queensland road deaths surge as severe
weather intensifies
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https://www.racq.com.au/news/advocacy/250-dead-on-queensland-roads-as-severe-weather-season-ramps-up

New Heat + Power Outage Graphics

The U.S. experienced about 60% more heat season power outages during the last 10 years (2014-2023)
than during the first 10 years analyzed (2000-2009).

» The South faces more heat season power outages than any other region — followed closely by the
Southeast, Northeast, and Ohio Valley.

o Texas and Michigan led all other states in total heat season outages.

Multi-day heat streaks are dangerous. They worsen air quality and put people at risk from heat-related illness.
They can also strain the grid and lead to power outages.

They’re also becoming more common, according to Climate Central analysis of the changing frequency of
extreme heat streaks in 247 cities across the U.S. from 1970 to 2024.

The annual number of extreme heat streaks increased in 198 (80%) of the cities analyzed.

On average, these 198 cities now experience two more extreme heat streaks each year than in the early
1970s.

In Atlanta, Detroit, and Phoenix, between 68% and 100% of the population would face elevated risk of heat
exhaustion or heat stroke during a combined blackout and heat wave. Such events could more than double
rates of heat-related mortality in all three cities.

Great Smoky Mountains National Park
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Number of Severe Power Outages Per Year

Infrastructure Support: Extreme Weather
Emergency Response and Operations etk

Chief Meteorologist Sunny Wescott
LinkedIn:
* Email:

Power Outages in the US in 2024

Power outage minutes per customer, by county
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Outage minutes per customer in 2024 were more than 50% higher than in 2023.
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