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Winter Program Overview
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● The Winter Weather Services Program is one of 11 National Service Programs in the National 
Weather Service (NWS). The Winter Program works with internal and external stakeholders to 
facilitate improvements to winter weather products and services.

● The program goals include moving toward a consistent suite of products and services that are 
collaborative, probabilistic, and impact-based.

● NWS HQ Staff:
○ Sarah Perfater, Winter Program Manager (Sarah.Perfater@noaa.gov)
○ Michael Muccilli, Winter Program Coordinator for Evolving Service and 

Outreach (Michael.Muccilli@noaa.gov)
○ Eric Guillot, Winter Program Coordinator for Training and Operational 

Transitions (Eric.Guillot@noaa.gov)
● Weather Prediction Center Contact:

○ Alex Lamers, Warning Coordination Meteorologist (Alex.Lamers@noaa.gov)

mailto:Sarah.Perfater@noaa.gov
mailto:Michael.Mucculli@noaa.gov
mailto:Eric.Guillot@noaa.gov
mailto:Alex.Lamers@noaa.gov
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Presentation Will Be Available!
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● Presentation PDF and Recording will be available after processing
● Publicly posted at our Weather Ready Nation calendar page:
● https://www.weather.gov/wrn/calendar

https://www.weather.gov/wrn/calendar
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Outline
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● Winter Program and Vision Overview
● Winter Key Messages
● Updated Local ProbSnow Pages/Graphics
● Winter Weather Outlook
● Lake-Effect Snow Warning Polygons
● Impact-Based Warning tags for snow squalls
● Updates on Avalanche Weather Initiative
● New Snow Ratio Grid
● Modernization of Heavy Snow Watch/Warning Criteria
● Experimental Winter Storm Outlook
● Winter Storm Severity Index
● Updated Outreach Materials and Initiatives
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Detailed Winter Program Vision
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● Building blocks to One 
Consistent, Collaborated, 
Impact-based Forecast 
among the National and 
Local Levels

● Communicating the range of 
possible outcomes while still 
leveraging single-value 
forecasts for better decisions

● Engaging with partners and 
agency experts across the 
weather enterprise to 
continually improve the winter 
suite of products and services
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Winter Key Messages
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The Concept The Purpose Collaboration

● Key messages will highlight 
the agency’s most 
essential information for 
upcoming winter hazards

● Available on WPC 
homepage and integrated 
into WFO & WPC 
messaging

● Collaboration occurs among 
National Centers with Regional 
and Local Offices

● Feedback is aggregated to 
ensure National and Local 
consistency of message 

● Key Messages are only initiated 
during the day

● Updates may occur overnight if 
necessary

● Galvanize partners and media 
around consistent, coordinated 
message

● Used for High-impact scenarios 
that are expected to cause travel 
disruptions or pose a hazard to life 
and property and/or rare events 

● New:  Snow Squall Outbreak 
Awareness

NOW AVAILABLE on WPC Homepage as Top Story: https://www.wpc.ncep.noaa.gov/ 

https://www.wpc.ncep.noaa.gov/
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Experimental WFO Probabilistic Winter Precipitation 
Forecast (PWPF)

● Goal: Provide customers and partners a range of 
snowfall  amounts to better communicate 
forecast uncertainty during winter weather 
events on a local level.

● 61-member ensemble of forecast models
○ Expert starting point provided by WPC
○ WFOs add local knowledge  

● Significant model diversity contributes to a  
range of possible outcomes (check out our new 
“Understanding Uncertainty” explainer later in 
this presentation!).

○ Experimental 10th and 90th percentile 
graphics are available on the National 
Digital Forecast Database (NDFD).
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Local office Experimental PWPF page: 
https://www.weather.gov/btv/winter

https://www.weather.gov/media/nws/Probabilistic-Snowfall-final.pdf
https://digital.mdl.nws.noaa.gov
https://www.weather.gov/btv/winter
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● Number of sites remains frozen as a 
centralized operational prototype is in 
development.

● We are internally testing and 
evaluating the prototype this 
upcoming season for its ability to 
generate and disseminate these 
products.
○ This will not result in a change to 

the current user experience at 
this time.
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Provide feedback: 
https://www.surveymonkey.com/r/ProbWinterExp 

Experimental WFO Probabilistic Winter Precipitation 
Forecast (PWPF)

https://www.surveymonkey.com/r/ProbWinterExp
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WPC Days 4-7 Winter Weather Outlook (WWO)
● Goal: Supports advanced planning of 

hazardous winter weather for both
internal NWS and external partners

● Web-based, graphical, probabilistic forecast 
depicting the probability of winter 
precipitation (snow & sleet) exceeding 0.25 
inches (~6 mm) water equivalent over a 
24-hour period (12Z–12Z, or roughly 8 am and 
8 am Eastern Time)

● Four separate graphics produced twice daily 
showing the forecast for Days 4, 5, 6 and 7

● Available on NDFD
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Winter Weather Outlook Page: 
https://www.wpc.ncep.noaa.gov/wwd/pwpf_d47/pwpf_medr.php

https://www.wpc.ncep.noaa.gov/wwd/pwpf_d47/pwpf_medr.php
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● Standardized template provides more uniform tab options across offices
● Local winter key messages are highlighted
● Localized perspectives of the Winter Storm Outlook and Winter Storm Severity Index
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WFO Winter Web Pages for Easier Navigation

https://www.weather.gov/prob-snow

https://www.weather.gov/prob-snow
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Experimental Lake Effect Snow Warning Polygons

Operational Zone-Based Experimental Polygon Nature of Lake Effect Snow

🡪
~15m

i🡪

- Highly localized

- Significant portions of 
counties may not be 
receiving substantial, if 
any, snowfall 

- Can be transient

Issued by Weather Forecast 
Offices Buffalo, Binghamton, 
& Albany, covering areas 
downwind of Lakes Ontario & 
Erie
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WSO Website
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Experimental Lake Effect Snow Warning Polygons

Future Plans
Future: NWS exploring transition into 
experimental national GIS viewer
Note:  Feedback gathered from this experiment 
will help NWS provide more precise watches and 
warnings in the future and will support a decision 
on the best way forward to make these polygons 
operational. Survey and Comment Period 
continues this season.

Benefits

- Enhanced information:  Highlights highest 
impact areas 

- More precise warnings: Reduces size of the 
False Alarm area

- Increased effectiveness of the warning: 
Allows for a more organized and 
cost-effective use of public resources to 
minimize the effects of these high-impact 
LES events

Output Options

- Interactive (ESRI) map 
(https://www.weather.gov/buf/les
polygon) 

- Static graphics or GIF 
(https://www.weather.gov/buf/les
polygonStatic) 

- KML
- Text

...LAKE EFFECT SNOW WARNING 
REMAINS IN EFFECT... 

* WHAT...

* WHERE...

* WHEN...

&& 

Experimental content below
COORD...4258 7825 4275 7819 4277 7864 4267 7904 
     4257 7914 4238 7950 4230 7975 4199 7977 4208 7952 
     4215 7936 4225 7898 4239 7861 
TIME Y17M12D10T1100Z-Y17M12D11T1100Z 
COORD...4227 7898 4228 7904 4240 7914 4241 7929 
     4233 7942 4232 7954 4225 7976 4199 7977 4201 7923 
     4199 7897 4199 7873 4203 7873 
TIME Y17M12D11T1100Z-Y17M12D11T1700Z 
COORD...4260 7822 4274 7805 4282 7803 4284 7820 
     4277 7864 4278 7881 4274 7903 4232 7975 4223 7976 
     4224 7961 4244 7887 4250 7853 
TIME Y17M12D11T1700Z-Y17M12D12T0800Z

Example

https://www.weather.gov/buf/lespolygon
https://www.weather.gov/buf/lespolygon
https://www.weather.gov/buf/lespolygonStatic
https://www.weather.gov/buf/lespolygonStatic
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What This Means

Before: All Snow Squall Warnings activate WEA 
(Wireless Emergency Alerts).

After Implementation: WEA will only activate for 
high-end events with the SIGNIFICANT tag 

NEW: Impact-Based Warning Impact Tags for Snow Squall Warnings
What is a Snow Squall Warning

Brief (30-60 minutes) warnings issued for short 
duration intense bursts of snow & wind leading to 

whiteout visibility & possible flash freezes on roads.

What’s New:
Up to 2 Impact-Based Warning Tags will be appended 

to the bottom of Snow Squall Warnings
- General (No Tag), SIGNIFICANT

- OBSERVED, RADAR-INDICATED

General: Used frequently for snow squall conditions but mitigating actions, 
combined with societal context, will reduce the threat to safe travel

Significant: Used only when snow squalls pose a substantial threat to safe 
travel, such that WEA is warranted to alert all devices in the path.

...A SNOW SQUALL WARNING REMAINS IN EFFECT UNTIL 630 PM EST...

 At 540 PM EST, a dangerous snow squall was located near Owls Head, moving east at 40 
mph.

HAZARD...Flash freeze on roads and rapidly falling visibility due to intense bursts of 
heavy snow and gusty winds.

SOURCE...Radar indicated.

IMPACT...Dangerous and life-threatening travel conditions are expected to develop 
rapidly in the warning area.

Locations impacted include...
Chazy, Mooers, Altona

PRECAUTIONARY/PREPAREDNESS ACTIONS...
Slow Down! Rapid changes in visibility and road conditions are expected with this 
dangerous snow squall. Be alert for sudden whiteout conditions.
&&

LAT...LON 4467 7395 4479 7419 4489 7403 4500 7380
TIME...MOT...LOC 1815Z 259DEG 51KT 4512 7345 4501

SNOW SQUALL...RADAR INDICATED
SNOW SQUALL IMPACT...SIGNIFICANT
$$
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NEW: Impact-Based Warning Impact Tags for Snow Squall Warnings

Why make these changes: 
- Improve public response to Snow Squall Warnings

- Allow for overnight issuance of Snow Squall 
Warnings to activate highway message boards & 

notify partners/public without WEA activation
- Mitigate WEA over-alerting  by ensuring WEA 

activation is reserved for high-impact events

For more information, see the fact sheet:
https://www.weather.gov/media/safety/Snow-Squall-IBW.pdf

When is Implementation?
Begins November 7th at 25 WFOs, with 

implementation at the remaining offices through 
February 2023

A tracking website will be available for partners 
and the public.

https://www.weather.gov/media/safety/Snow-Squall-IBW.pdf
https://www.weather.gov/media/notification/pdf2/scn22-81_sqw_t20_ibw_tags.pdf
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Updates: Avalanche Weather Initiative
Avalanche Weather Guidance

- Operational this season
- Provides partners & public with forecast weather parameters critical to 

prediction of avalanche conditions, risk, mitigation, & recovery.
- Forecast Elements may include: temperatures, weather, probability of 

precipitation, snowfall, liquid or snow-water equivalent, ice 
accumulation, snow level, winds, & cloud cover. 

- A forecast discussion may also be included.
- Changes for this year include, an optional extension to Day 7 and the 

optional inclusion of Probabilistic Snowfall Forecasts.

Offices that produce the AVG in Yellow. If you are 
an avalanche partner, work with your WFO for 
more information or to set up forecast areas.
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Updates: Avalanche Weather Initiative

- Avalanche weather web pages are critical sources 
of information for partners & public to easily obtain 
avalanche products & information.

- Includes: NWS weather alerts, avalanche center 
avalanche alerts, clickable points or polygons, 
relevant weather discussion, precipitation summary 
tables, a tabular & graphical forecast, & a local 
content section.

- Feedback from last winter was very positive & 
experimental web page will be expanded & 
available for comment and review through April 30, 
2023 at 17 WFOs (shown in yellow).

Available November 1st: 
https://www.weather.gov/slc/Avala

ncheWeather 
Feedback:

https://www.surveymonkey.com/r/
wfoavalanchewebpages2022-2023

Experimental WFO Avalanche Weather Web Pages

https://www.weather.gov/slc/AvalancheWeather
https://www.weather.gov/slc/AvalancheWeather
https://www.surveymonkey.com/r/wfoavalanchewebpages2022-2023
https://www.surveymonkey.com/r/wfoavalanchewebpages2022-2023
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Questions so far related to….?

Program Vision
Key Messages

Local PWPF
Local Winter Pages

Lake Effect Snow Polygons
Snow Squall IBW Tagging

Avalanche Initiatives
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NEW: Snow Ratio Grid in National Digital 
Forecast Database (NDFD)

● A division of the 6-hour QPF forecast grid and the Snow Amount 
forecast grid yields this Snow Liquid Ratio (SLR) grid. 

● Assists forecasters with distinguishing between heavy, wet snow 
and light, fluffy snow in their forecasts, which will enhance 
decision support messaging to emergency managers and key 
partners.

● This product is already available at CONUS WFOs, and it will be 
available in Alaska/Hawaii starting on November 30th.

Provide Feedback:
https://www.surveymonkey.com/r/NDFDSnowRatioGrids2022-2023

https://digital.mdl.nws.noaa.gov/

https://www.surveymonkey.com/r/NDFDSnowRatioGrids2022-2023
https://digital.mdl.nws.noaa.gov/


Why change our existing criteria?
● NWS Weather Forecast Offices inconsistently apply 

event-based, 12 hr, 24 hr, and even more than one to 
determine appropriate snow criteria thresholds for winter 
storm watches and warnings

● Some offices consider climatology, though some do not
● Lack of criteria continuity across the county warning 

areas can create timing and geospatial challenges with 
collaboration, coordination and public messaging with 
respect to winter storms

● Agency-wide, we continue to work toward issuing 
products and services based on anticipated impacts, 
and not singularly dependant upon exceeding criteria 
thresholds 

Current 12 hr Heavy Snow Criteria

Current 24 hr Heavy Snow Criteria

Modernizing Heavy Snow Watch/Warning Criteria 
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Modernizing Heavy Snow Watch/Warning Criteria 
● Our NWS Region representatives created 

local teams that worked internally as well as 
with external partners to establish the 
changes to the heavy snow winter 
watch/warning criteria

● The vast majority of zones only results in a 1 or 
2 inch change, but with this small change, we 
remove many non-meteorological boundaries 
and move toward a more science-based set 
of criteria

● The proposed criteria will be evaluated this 
upcoming winter with the goal of finalizing 
and implementing the changes prior to the 
winter of 2023-2024.  WFOs will be collecting 
feedback from core partners.

Proposed Event-Based Heavy Snow Watch/Warning Criteria

GOAL:  Improve consistency in Winter Storm 
Watch/Warning Issuance and Public Messaging
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Experimental Winter Storm Outlook 

● The Experimental Winter Storm Outlook (WSO) displays the 
probability of realizing hazardous snow/ice accumulations using 
WFO-specific Watch/Warning criteria as a proxy threshold.

● Provides a Days 1-4 “Outlook” product in the winter program, 
serving to unify both external messaging and internal collaboration 
for consistent and collaborative Winter Storm Watch issuance.

● One of a few key factors considered in the issuance of Winter 
Storm Watches, as meeting certain thresholds for warning criteria 
triggers enhanced coordination between WPC & affected WFOs.

● New this year:  The WSO will use the aforementioned proposed, 
event-based heavy snow watch/warning criteria as part of the 
evaluation.  Please provide feedback via the survey link!

Provide Feedback:
https://www.surveymonkey.com/r/winterstormoutlook2022-2023

 https://www.wpc.ncep.noaa.gov/wwd/wso

https://www.surveymonkey.com/r/winterstormoutlook2022-2023
https://www.wpc.ncep.noaa.gov/wwd/wso
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• Goal:  Forecast the potential severity of community impacts 
from winter storms throughout the contiguous United States, 
including tree damage, property damage, transportation 
impacts, and disruptions to daily life

• Provides winter storm impact information out to 72 hours, 
and in 24 hour intervals Includes meteorological & 
non-meteorological factors

• Five levels of impact provided, updated every 2 hours
• Summary graphic is a composite of the maximum impact from 

any of the six components
• New this year:  updated impact definitions, new static 

images for the CONUS, State and WFO perspectives, 
and the elimination of the limited category. A new 
Winter Weather Area depicting where NWS 
forecasts are expecting winter weather is now 
included.

•

Winter Storm Severity Index (WSSI)
Deterministic WSSI Updates 

        Output available here:  www.weather.gov/wssi
Material courtesy of Josh Kastman and Jim Nelson (WPC)

http://www.weather.gov/wssi
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WSSI - Components & Scale

Snow Load 
Indicates potential infrastructure impacts due to the 

weight of snow

Snow Amount
Indicates potential impacts due to the total amount of 

snow or snow accumulation rate

Flash Freeze
Indicates the potential of flash freezing during or after 

precipitation events.

Blowing Snow
Indicates the potential disruption due to blowing and 

drifting snow

Ground Blizzard
Indicates the potential travel-related impacts of 

strong winds interacting with pre-existing snow cover

Ice Accumulation
Indicates potential infrastructure impacts due to 

combined effects and severity of ice and wind

Updated impact definitions



2022-2023 Winter Partners Webinar 24 

WSSI: Webpage
● Clickable tabs

○ Loads WSSI components upon click
○ Day Period tabs

● Rolling 6-Hr Data Viz Option
○ Allow users to visualize the impact levels progression 

through time versus viewing per calendar day
○ 24-hour forecast period with the start time advancing 

every 6 hours (i.e. 18Z to 18Z, 00Z to 00Z, etc.)
● Zoom-to-WFO Drop-down Box
● Print map button

○ Creates a PDF of the map with your

specifications

● Variety of basemaps via Basemap dropdown button
● Ability to browse static images
● Links to download GIS data (REST Service, SHP and KML) 

www.weather.gov/wssi

http://www.weather.gov/wssi
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Probabilistic Winter Storm Severity Index 
(pWSSI)

● Probabilistic WSSI is now 
experimentally public-facing to 
support messaging of potential 
impacts of winter storms from Days 
1-7

● Robust social science research 
applied to impact definitions, aligned 
with the deterministic WSSI, to 
effectively communicate the likelihood 
of winter storm severity

● Public training material available to 
improve understanding and usability 
among a broad base of users

● Please provide feedback!
 

Depicts probability of reaching an impact level for winter 
hazards using the WSSI impact thresholdsAvailable here:

https://www.wpc.ncep.noaa.gov/wwd/wssi/prob_wssi.php

https://www.wpc.ncep.noaa.gov/wwd/wssi/prob_wssi.php


● The PWSSI forecasts are rolling 24h probabilistic impact 
forecasts from 24h through 168h using a 6h cadence
○ This means every time step represents a 24h 

period moving forward six hours at a time.
● The “Forecast Initialized” time indicates the beginning of 

the time period for this forecast. In this example 00Z Fri 18 
Dec 2021

● The “Valid at” time indicates the end of that forecast 
period.
○ For example, the image here depicts a 48-hour 

forecast valid 00Z Mon December 20, 2021
○ This covers the period from 00Z Saturday 

December 18th through 00Z Monday, December 
20th.

○ The next time step, (forecast hour 54) would cover 
06Z Saturday December 20th through 06Z 
Monday December 20th, with a valid time of 06Z 
Monday Dec 20th.

Probabilistic Winter Storm Severity Index (pWSSI)

Please provide feedback!
https://www.surveymonkey.com/r/ExpProbabilisticWSSI_2022-2023

https://www.surveymonkey.com/r/ExpProbabilisticWSSI_2022-2023


● The PWSSI web page has several interactive mechanisms that 
work together to produce the image overlay on the web map. 

● Each image depicts a likelihood of impact, ranging from 5% to 
>95%, for a component and impact level. 

● Default option shown when the page loads is the likelihood of 
Moderate impacts from the Overall Winter Storm components.

● Click a component tab to view the impact forecast for each 
component or the Overall Winter Storm Impacts tab to view the 
combined greatest threat. 

● Component options are: Overall Winter Storm Impacts, Snow 
Amount, Snow Rate, Snow Load, Ice Accumulation, and 
Blowing Snow.

● Select a WSSI Impact Level radio button for the level of impact 

○ Impact types include:  Minor, Moderate, Major, Extreme

● The slider bar controls the forecast time. 

○ Advance or retreat the dark gray slider or click the arrow 
buttons, or use the > to go forward in time or the < key to 
go back in time. 

Probabilistic Winter Storm Severity Index (pWSSI)



PWSSI Example - Differences in Probability of Impacts  

MODERATE
Images are looping 24H Overall Winter Storm Impact forecasts
for F24 – F90 (12Z April 12, 2022 - 06Z April 15, 2022)

MODERATE

MAJOR

EXTREME

Probabilistic Winter Storm Severity Index (pWSSI)

The likelihood of realizing Moderate, Major, or 
Extreme Impacts from a Winter Weather Event



• NWS Winter Seasonal Safety Campaign launches on December 1 (first day of 
meteorological winter)

• Contains content on winter hazards including infographics, social media plans, 
presentations and videos

• Encourage partners to use and share this information

• See: https://www.weather.gov/wrn/winter_safety

NWS Winter Seasonal Safety Campaign

29 29 

https://www.weather.gov/wrn/winter_safety
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Updated Outreach Materials
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Probabilistic Snowfall Resources: https://www.weather.gov/prob-snow
Snow Squall IBW Tag Resources: https://www.weather.gov/media/safety/Snow-Squall-IBW.pdf
Winter Storm Severity Index Resources: www.weather.gov/wssi (top of page) 

https://www.weather.gov/prob-snow
https://www.weather.gov/media/safety/Snow-Squall-IBW.pdf
http://www.weather.gov/wssi
https://www.weather.gov/media/safety/Snow-Squall-IBW.pdf


• Feature on weather safety while recreating outdoors
• Discusses outdoor risks, with the winter edition focusing on Extreme Cold & Exposure, Avalanche 

Danger, Winter Storms, & Ice Safety
• Will include fundamental actions to take and safety content for sharing

NOAA: The Great Outdoors

31 31 

https://www.noaa.gov/explainers/great-outdoors-weather-safety

https://www.noaa.gov/explainers/great-outdoors-weather-safety
https://www.noaa.gov/explainers/great-outdoors-weather-safety
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Winter Program Vision

● Collaborative Forecast Process
● Consistent Messaging
● Probabilistic Impact Information Drives Messaging

Accurate, consistent, and actionable forecasts save lives and property
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Contributors: Links:

Operational WSSI:
www.weather.gov/wssi

WPC PWPF page: 
https://www.wpc.ncep.noaa.gov/pwpf/wwd_accum_probs.php

Experimental pWSSI:
https://www.wpc.ncep.noaa.gov/wwd/wssi/prob_wssi.php

 

Questions? Sarah.Perfater@noaa.gov

Experimental WSO:
 https://www.wpc.ncep.noaa.gov/wwd/wso

Local office Experimental PWPF page: 
https://www.weather.gov/btv/winter

http://www.weather.gov/wssi
https://www.wpc.ncep.noaa.gov/pwpf/wwd_accum_probs.php
https://www.wpc.ncep.noaa.gov/wwd/wssi/prob_wssi.php
mailto:sarah.perfater@noaa.gov
https://www.wpc.ncep.noaa.gov/wwd/wso
https://www.weather.gov/btv/winter
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● Presentation PDF and Recording will be available after processing
● Publicly posted at our Weather Ready Nation calendar page:
● https://www.weather.gov/wrn/calendar

https://www.weather.gov/wrn/calendar

