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● Educate you on winter weather hazards and how to 
stay safe when winter weather occurs

● Teach you about different precipitation types and how 
they develop and might change during a winter storm

● Show you simple techniques for measuring and 
reporting winter precipitation to the NWS

● Share internet resources and ways to get more 
information about winter weather hazards

Purpose of This Training



MISSION

Provide weather, water, and 
climate data, forecasts, warnings 
and impact-based decision 
support services for the 
protection of life and property 
and enhancement of the national 
economy

VISION
A Weather-Ready Nation:  
Society is prepared for and 
responds to weather, water, 
and climate-dependent events

National Weather Service



• Indianapolis (IND)

o State Liaison Office 

o 39 central counties

• Chicago (LOT)

o 5 NW counties

• Northern Indiana (IWX)

o 24 NC and NE counties

• Wilmington OH (ILN)

o 8 SE counties

• Louisville, KY (LMK)

o 10 southern counties

• Paducah, KY (PAH)

o 6 SW counties

NWS Indiana Offices and Contacts
Six NWS Offices Covering Indiana 



We can’t do it alone! Consider Becoming a Volunteer 

NWS Partnerships…CoCoRaHS 

● International network of over 24,000 

volunteers like you measuring and 

reporting precipitation each day

● Uniform tools, educational resources

● Data used by NWS to view precipitation 

reports and aids in warning decisions

● Data used for federal declarations

● More information at:   

https://cocorahs.org



NWS Partnerships…mPING 

● mPING is a free smartphone app to quickly 

report precipitation type, severe weather, 

flooding, and reduced visibility

● Also available through Radarscope App

● Used by NWS to see precipitation type 

reports in the winter

● More information at:

https://mping.nssl.noaa.gov

We can’t do it alone! Consider Becoming a Volunteer 



NWS Partnerships 

● Dedicated volunteers like you!

● When most people think of Skywarn, they 

think of severe thunderstorms

● Skywarn spotters also make valuable 

contributions in the winter by reporting 

precipitation types, amounts and impacts

https://www.weather.gov/SKYWARN

We can’t do it alone! Consider Becoming a Volunteer 

https://www.weather.gov/SKYWARN


We can’t do it alone! Weather Data You Can Use 

NWS Partnerships 

● Midwest Regional Climate Center (MRCC) 

and the Indiana State Climate Office

● Providing climate data and services to 

Indiana and the midwest

● Many useful tools for weather data analysis

● More information at:

https://mrcc.purdue.edu/

https://ag.purdue.edu/indiana-state-climate/

https://mrcc.purdue.edu/
https://ag.purdue.edu/indiana-state-climate/


Winter Weather Terms and 

“Headline Criteria”



• Freezing Rain – Rain falls as liquid and 
then freezes on contact

• Sleet – Raindrops freeze into ice pellets 
prior to reaching ground. 

• Snow – An aggregation of many ice crystals 

• Graupel – Snowflakes which have been 

heavily rimed. Also called snow pellets.

Winter Weather Definitions



• Snowfall - Snow that falls and accumulates 
during a period of time between measurements. 

• Snow Depth - The combined total depth of both 
old and new snow on the ground. Usually 
measured once per day

Winter Weather Definitions



Winter Weather Definitions



Precipitation Types (PType)



Hazardous Weather Outlook

National Weather Service Indianapolis

515 AM EST Sat Feb 13 2021

.DAY ONE...Today and tonight.

Snow will spread across the area late today and 

tonight. Accumulations of 1 to 2 inches are expected 

north of I-74. 

.DAYS TWO THROUGH SEVEN...Sunday through 

Friday.

Snow will continue on Sunday with an additional one 

to two inches possible north of I-70. 

Minimum wind chill values between 5 below zero 

and 10 below zero will be possible late Sunday night 

into Monday morning.

Snow chances are expected to increase again 

Monday into Tuesday, with potential for moderate to 

heavy snow accumulations across the entire area.

• Issued every day between 5 AM and 7 AM

• Updated as necessary throughout the day

• Outlines potential weather hazards 
expected over the next 7 days

• Potential storms mentioned once 
forecaster confidence reaches 30 percent

Daily Hazardous Weather Outlooks Give You “Heads Up” Information

Hazardous Weather Outlook 



Graphical Hazardous Weather Outlook
https://www.weather.gov/crh/ghwo?sid=ind



Watches, Warnings, & Advisories 
These “headlines” may be issued for lower criteria when greater impacts expected



General Winter Storm Event Timeline

4-7 
Days

• Focused on general overview, trends and storm potential

• Hazardous Weather Outlook, Forecast Discussions

1-3 
Days 

• Increasing confidence as storm track becomes clearer (watches 
if needed)

•Confidence, probabilistic, & potential amount graphics created 
& updated frequently

0-36 
hours 

• Fine tune forecast & narrow down details 
• Warnings & advisories if needed with details on location and timing
• Situation Reports, Social media posts, graphics and updates

After 
Event

• Data collection/quality control of reports & finalize snowfall maps
• Post summary information on local NWS webpages 



NWS Indiana Winter Warning Criteria



Snow Squall Warnings 



NWS Winter Product Summary

50 Percent Confidence

80 Percent Confidence

80 Percent Confidence

30 Percent Confidence

Outlooks

Watches

Warnings

Advisories

Significant Winter  Impacts 
Possible

Significant Winter  Impacts 
May Occur

Significant Winter  Impacts 
Will Occur

Minor Winter  Impacts 
Will Occur



Indiana Winter Weather 

Climatology



Indiana Winter Headline Climatology

• Average number of winter headlines 

issued each year by NWS Office

• Greater numbers for northern offices 

due to lake effect snow and greater 

chances of having colder air during 

winter months

• Remainder of central and southern 

Indiana had similar numbers of 

headlines



Snowfall Last 23 Winters Across Indiana



https://mrcc.purdue.edu/gismaps/snowclimatology.htm

Indianapolis Snowfall Climatology



Freezing Rain and Ice Climatologies



Indiana Winter Weather and 

Associated Patterns



Air Masses of Winter

● Our typical winter air mass is 

Continental Polar, cold and dry

● For heavy snow, we usually 

need moisture from the Gulf of 

Mexico - Maritime Tropical air

● Too much Maritime Tropical air 

can mean mixed precipitation



El Niño:
• Extended Jet Stream

• More zonal flow over U.S.

• South shift of storm track

• Weaker Hudson Bay Low

• Fewer Arctic outbreaks

Winter Influences - “Teleconnections”

La Niña:

• Retracted Jet Stream 

• More meridional flow

• Blocking over N. Pac

• Stronger Hudson Bay 

Low

• More Arctic outbreaks



Winter Influences - “Teleconnections”

North Atlantic Oscillation:

• Positive and Negative 

Phases



Winter Influences - “Polar Vortex”



Influence of Track on Precipitation Type

Blue: Snow

Pink: Wintry Mix

Green: Rain

• Snow generally north and 

west of surface low track

• Freezing rain/sleet near and 

just north of surface warm 

front

• Rain along and south of 

warm front and surface low 

track

• Thunderstorms/heavy rain 

along cold front



Blue: Snow

Pink: Wintry Mix

Green: Rain

Be cautious with 

weather model 

depictions of 

precipitation types

Influence of Track on Precipitation Type



Weather Systems
Main Winter Storm Tracks Impacting Indiana



Alberta Clipper Systems

• Typically 1-3 inches 

snow north of surface 

low track

• Little/no snow south of 

surface low track

• Liquid snow ratios often 

between 20:1 and 30:1 

(“dry snow”)

• Reinforcing arctic air 

follows surface low  

• Snow squalls most likely 

with this storm type



Surface and Upper Level Features

Alberta Clipper Systems



Surface and Upper Level Features

Alberta Clipper Systems



Surface and Upper Level Features

Alberta Clipper Systems



Surface and Upper Level Features

Alberta Clipper Systems



Surface and Upper Level Features

Alberta Clipper Systems



• Typically 6+ inches snow well 

north of surface low track

• Rain near and south of surface 

low track

• Freezing rain/sleet sometimes 

between low track and heavy 

snow

• Liquid snow ratios often 

between 8:1 and 15:1 

(“wet snow”) 

• Arctic air may follow, 

sometimes with an Alberta 

Clipper 1 to 2 days later

Panhandle Hook Systems

Images Courtesy Major Winter Storms in the Midwest during Winter 2006-2007. Changnon, Stanley A. and Kenneth E. Kunkel., 2007 ISWS DCS 2007-04

https://mrcc.purdue.edu/living_wx/winterstorms/ChangnonKunkel_ISWSDCS2007-04.pdf?CallNumber=ISWS+DCS+2007-04


Surface and Upper Level Features

Panhandle Hook Systems



Surface and Upper Level Features

Panhandle Hook Systems



Surface and Upper Level Features

Panhandle Hook Systems



Surface and Upper Level Features

Panhandle Hook Systems



Satellite View of an Occluding System 

L L

Panhandle Hook Systems



Satellite View - A Lot Going On!  

Panhandle Hook Systems



• Typical Watches/Warnings 

and Advisories with a 

Panhandle Hook System

• Feb 12-16th 2021 Winter 

Storm

• These storms impact a large 

part of the country

• Often followed by a clipper 

system in 1-2 days

Panhandle Hook Systems



Other Winter Weather 

Hazards and Concerns



Other Indiana Winter Weather Events
Lake Effect Snow Can Extend into Central Indiana 



• Large accretion of ice and wind can result in 
extensive tree damage and power outages

• In extreme cases, massive destruction of the 
power grid can result in power outages lasting 
for weeks during the coldest time of year

• It only takes a few tenths of an inch of ice 
accretion to bring down tree limbs and utility 
lines. 

• Ice accretion of an inch or more has been 
observed in the past

Other Indiana Winter Weather Events
Freezing Rain and Ice Storms 



Ice Storms
Setup 1 - Freezing rain and icing generally “light” (0.01” - 0.25”) 



Ice Storms
Setup 2 - Freezing rain and icing generally “Heavy” (0.25” - 1.00+”) 

• High pressure to north 

“locks in” cold air

• Prolonged period of freezing 

rain, often moderate to 

heavy rates

• Surface temperatures may 

remain below 30°F

• Severe icing potential

• Strong winds between the 

low and high pressure leads 

to significant damage



Ice Storms



Severe Thunderstorms, Tornadoes and Heavy Rain Can All Occur in the Winter 

• Strong winter storms can 

bring mild temperatures, 

heavy rain and even severe 

storms to Indiana

• Low pressure usually tracks 

near or just to our north

• Strong wind shear can lead 

to tornadoes

• A “Thin Line” of 

thunderstorms is the most 

likely scenario (sometimes 

no thunder)

Don’t Forget Severe Weather!

December 23rd, 2015 - Early Evening



Don’t Forget Severe Weather!
Severe Thunderstorms, Tornadoes and Heavy Rain Can All Occur in the Winter 



Don’t Forget Severe Weather!
Severe Thunderstorms, Tornadoes and Heavy Rain Can All Occur in the Winter 

Extreme Rainfall and 

Flooding Events

February 19th – 21st 2018

2” to 7.5” Rainfall Statewide

400-800 percent of normal monthly 

rainfall in just 3 days!

Winter months can have more runoff 

due to frozen ground and lack of 

growing vegetation 



How to Measure and Report 

Winter Precipitation



Obtain a Quality 4” Rain Gauge
Not required but helpful. More info at www.cocorahs.org 



Properly Install Your Rain Gauge
www.cocorahs.org 

● Location, accuracy & consistency are important

● Install in an open area, away from trees, buildings 

and any obstructions. “Twice the height” of nearest 

building or trees

● Make sure top of gauge is several inches above 

top of post to avoid “splattering”

● Refer to cocorahs.org for more information



Most important step if you have a 4” rain gauge!

Properly Maintain Your Rain Gauge



How to Measure Snowfall

● Use a ruler or yardstick! Measure to nearest tenth of an inch

● Ideally, use a snowboard to measure on. Any flat light colored board about 

2ft x 2ft will do

● After you measure the snow on the board, clear it off and place the board 

on top of the snowpack

● Only measure and clear the board off a maximum of once every 6 hours, 

to allow for compaction of the snow as it falls

○ If you can’t measure every 6 hours, you can measure once per day

Snow that has recently fallen 



How to Measure Snowfall

● If snow falls and melts on contact, never sticking, there is a Trace of snow (T)

● If snow falls and sticks, then melts, snowfall is the maximum depth reached 

before it begins to melt

● Sleet (ice pellets) count towards snowfall, freezing rain (glaze) does not

● If there is significant drifting, take numerous measurements including some 

low and high areas, and take an average

Snow that has recently fallen 



How to Measure Snow Depth

● Snow depth is total amount of snow on the ground, measured once per day, usually at 7am

● Report snow depth to the nearest half inch

● Take about 10 different measurements around your yard and average

○ Avoid un-natural high and low areas (drifts created by buildings)

● Do Not always stick ruler all the way to base of ground if in grassy areas 

● Snow depth can decrease even with temperatures below freezing - “settling”

Snow that has fallen over time and remains on the ground



How to Make a Report 

● Become a CoCoRaHS observer and 

report via their website, cocorahs.org

● Share your report on Facebook or 

Twitter via your local NWS office 

(@NWSIndianapolis)

● Send measurements and pictures to 

our email: nws.indianapolis@noaa.gov

● Call our spotter hotline - Reports Only!
○ 1-800-499-2133

Reporting often is encouraged

mailto:nws.indianapolis@noaa.gov


When to Make a Report 

● Storm Total Snowfall after the storm tapers off, 

especially for events of 3 inches or more

● Snowfall increases of two inches or more during 

the storm or significant impacts observed

● Precipitation type changes that persist

● Sleet that persists for more than 30 minutes

● Ice accretions every tenth of an inch

● Thundersnow is observed

● Heavy rainfall and significant flooding

Reporting often is encouraged



Winter Weather

Safety Information and 

Online Resources



Before Wintry Weather: Prepare!
Postpone Travel, Have a Preparedness Kit Ready and Available





Know What to Do When on the Road



After Wintry Weather: Clean-Up

Take it easy when shoveling:

– Take frequent breaks

– Stay hydrated

– Stay warm and dry

– Have someone check 

on you

The weight of snow varies 

between every storm!



www.weather.gov

lot  for NWS Chicago

iwx for NWS Northern Indiana

iln   for NWS Wilmington OH

lmk for NWS Louisville KY

pah for NWS Paducah

ind  for NWS Indianapolis



www.weather.gov/ind/INwxbrief



Decision Support Briefing Packets

Issued for More Impactful Storm Systems

● Updated about every 12 hours 

● Details on event, timing, duration, amounts

Emailed to Partners

Available on our Website



Experimental CWA and State Level Snow and Ice Forecasts

www.weather.gov/ind/winter

Most Likely/Expected High End Potential (1 in 10 Chance) Low End Potential (9 in 10 Chance)



www.weather.gov/ind/winter



www.wpc.ncep.noaa.gov/



www.wpc.ncep.noaa.gov/



Winter Storm Timeline Review

4-7 
Days

• Focused on general overview, trends and storm potential

• Hazardous Weather Outlook, Forecast Discussions

1-3 
Days 

• Increasing confidence as storm track becomes clearer (watches 
if needed)

•Confidence, probabilistic, & potential amount graphics created 
& updated frequently

0-36 
hours 

• Fine tune forecast & narrow down details 
• Warnings & advisories if needed with details on location and timing
• Situation Reports, Social media posts, graphics and updates

After 
Event

• Data collection/quality control of reports & finalize snowfall maps
• Post summary information on local NWS webpages 



Weather Ready Nation Ambassadors 

www.weather.gov/wrn

www.weather.gov/wrn



How to Contact us 

● Call us @ 1-800-499-2133

● Social Media
○ Twitter - @NWSIndianapolis
○ Facebook – @NWSIndianapolis

■ Hashtags - #INwx #NWSIND

● Email photos with details to: 
nws.Indianapolis@noaa.gov

Thanks for Attending. Questions?

Sam.Lashley@noaa.gov - Warning Coordination Meteorologist NWS Indianapolis

mailto:Nws.Indianapolis@noaa.gov
mailto:Sam.Lashley@noaa.gov

