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River Ice Spotter Network Training Information

ÅWhy do we need river ice spotters?

ÅIce jam flooding examples

ÅWhere & when do we see river ice and ice jams?

ÅRiver ice types, typical ice formation, typical ice melt/break-up

ÅIce jams

ÅRiver ice spotter network procedures *Significant Update 2025*

Summary
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River Ice Spotter Network Training Information
Why do we need river ice spotters?

Typical River 

Flooding

Ice Jam Related 

Flooding

Cause Typically rainfall or 

snowmelt

River ice, also 

possibly rainfall and 

snowmelt

Extent/Coverage
Typically large 

sections of rivers 

and streams

Typically localized

areas
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Typical River

Condition

Typical River

Condition



6

Typical River

Flooding

Ice Jam Related

Flooding
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Why do we need river ice spotters?

ÅRiver gages provide only limited indication 
of ice

ÅIce jams occurring away from river gauges 
may not be detected at all

ÅIce jam flooding can happen in minutes and 
early notification allows for timely warnings
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River gauge located 

here may not show any 

indication of ice jam 

flooding



River Ice Spotter Network Training Information
Why do we need river ice spotters?

ÅRiver ice cover

ÅRiver ice type

ÅRiver ice trend (increasing/decreasing coverage)

ÅWhether or not flood is occurring

Information needed to assess flood risk from ice jams:
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How are ice spotter reports used?

Weekly River Ice Summary Flood Watches/Warnings
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How are ice spotter reports used?

Mapping Ice Conditions
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How are ice spotter reports used?

Accounting for Ice-Affected River Flow

River flow estimated due to
Ice-affected conditions



River Ice Spotter Network
Training Information
Ice Jam Examples



River Ice Spotter Network Training Information
River ice and ice jam examples

Rock River at Dixon
Winter 2009-2010

Image Credit: Unknown
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River ice and ice jam examples

Image Credits: Unknown

Fox River at Dayton Dam ςTypical Winter 2009-2010
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River ice and ice jam examples

Image Credits:

WGN, WLS

Kankakee River near Wilmington
Winter 2018-2019
Significant ice jam
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River ice and ice jam examples

Vermilion River in Pontiac
Winter 2021-2022
Ice flow during break-up

Image Credit: Roger LeJune
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River ice and ice jam examples

Rock River near Machesney Park
Winter 2022-2023

Image Credit: Ken Kotlarz
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River ice and ice jam examples

Kankakee River near Wilmington
Winter 2023-2024
Significant ice jam

Image Credit: Joliet Weather Center
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Image Credit: Civil Air Patrol
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River ice and ice jam examples

Kankakee River near Wilmington
Winter 2023-2024
Damage due to break up of significant ice jam
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Image Credits: NWS Survey
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River Ice Spotter Network Training Information
Where do we see river ice jams?

ÅJanuary average temperatures around 
0°C (32°F) or colder

ÅAnnual average of 100+
accumulated freezing degree days

LŎŜ ƧŀƳǎ ǘȅǇƛŎŀƭ ƛƴ ŀǊŜŀǎ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅ ǿƛǘƘΧ

Freezing Degree Days

A measure of how cold it has been, and for how long.

The amount of degrees below freezing for a daily average 
temperature, summed over a particular number of days.

Example: A day with an average temperature of 30F adds 2 freezing 
degree days to the running total.
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Where do we see river ice jams?

Freezing Degree Days

A measure of how cold it has been, and for how long.

The amount of degrees below freezing for a daily average 
temperature, summed over a particular number of days.

Example: A day with an average temperature of 30F adds 2 freezing 
degree days to the running total.

22

Temperature

Accumulated Freezing Degree Days
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34°
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-5°C (23°F)
Average January Temperature

0°C (32°F)
Average January Temperature
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100
Average Accumulated
Freezing Degree-Days



0°C (32°F)
Average January Temperature

-5°C (23°F)
Average January Temperature

River Ice Spotter Network Training Information
Where do we see river ice jams?
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100
Average Accumulated
Freezing Degree-Days
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Where do we see river ice jams?

ÅStream constrictions, such as bridges

ÅSharp meanders, or bends, in a stream

ÅObstructions, such as islands

ÅChange in stream slope

Common ice trouble spots:



River Ice Spotter Network Training Information
When do we see river ice and ice jams?

ÅDaily average temperature 20°F or colder
Depends on the river, can range from 5°F to 20°F

ÅAccumulated freezing degree days 50 or greater
Depends on the river and type of ice jam, can range from 50 to 500

ÅSignificant river rise after low water levels have frozen in place

ÅElevated river levels heading into first major cold wave

Typical weather conditions associated with past ice jams:
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River ice season progression
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FALL WINTER SPRING

Freeze-Up
Ice Jams

Break-Up
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Ice Forming Ice Forming

Ice Thickening Ice Thickening

Ice Melting/Breaking Ice Melting/Breaking

Ice Thickening

Ice Forming

*Each winter is different, and river ice may not follow the typical pattern.
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Yearly ice jam risk
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Yearly ice jam flood risk
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River Ice Spotter Network Training Information

ÅCreate database of past ice jams and associated weather & river 
conditions. Reports of river conditions from spotters vital for this 
database.

ÅMonitor current/forecasted weather conditions for similarities to 
range of past conditions associated with ice jams.

ÅHigher number of weather & river conditions associated with ice 
jams expected means higher likelihood of river ice and ice jams.
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How do we forecast ice jam potential?
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How do we forecast ice jam potential?

ÅIce jam forecasts are heavily based upon past conditions.

ÅTypically cannot forecast:
ÅExact location of where ice jam will occur

ÅExact time ice jam will begin or end

ÅExact severity of an ice jam

ÅLarge component of ice jams is random.

What are the limitations of ice jam forecasting?
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River ice types

Frazil slush
Fine, small, needle-like structures or thin, flat, circular plates of ice suspended in water. Often resembles slush.

Frazil pans / Pancake ice
Circular, flat pieces composed of frazil and slush ice with a raised rim; the shape and rim are due to repeated collisions.

Anchor ice
Submerged ice attached to the river bed.

Image Credit: USACE CRREL, New Brunswick Ice Manual, USACE CRREL, USACE CRREL

Frazil Slush Frazil Pans / Pancake Ice Anchor Ice

Image Credits: USACE CRREL, New Brunswick Ice Manual, USACE CRREL, USACE CRREL
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River ice types

Sheet ice
A smooth, continuous ice cover formed by freezing (lakes), or by the accumulation of ice floes into a single layer (rivers).

Border ice
Ice formed along and fastened to the shore. Border ice does not extend across the entire width of the river. Also called shore ice.

Candled ice
Decayed sheet ice that assumes the appearance of thin vertical crystals shaped like candles.

Candled Ice

Image Credits: USACE CRREL, Doug Hoyt, USACE CRREL, Dennis Kalma, USACE CRREL 

Sheet Ice Border Ice
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River Ice Spotter Network Training Information

ÅAfter rapid onset of cold, frazil ice typically forms first as floating slush on 
open rivers.

ÅFrazil slush combines into floating pans of ice (sometimes called pancake 
ice), which can accumulate into sheet ice and thicken due to continued cold.

River ice accumulation
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Image Credit:
Kankakee County EMA

Image Credit:
Civil Air Patrol



River Ice Spotter Network Training Information
River ice accumulation

ÅNear river banks or areas of tranquil water

ÅChange in slope from steep to mild

ÅNear constrictions (such as bridges), obstructions (such as islands), 
or sharp meanders/bends

ÅDownstream of rapids or dams

Flowing river ice may accumulate at the common trouble spots:
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River ice accumulation

Ice cover examples

~5-10% ice cover
Frazil ice

~10-20% ice cover
Frazil ice pans / pancake ice

~10-20% ice cover
Border ice

Image Credit:
Rob Ratz

Image Credit:
Doug Hoyt

Image Credit:
Erin Ward
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River Ice Spotter Network Training Information
River ice accumulation

Ice cover examples

~30% ice cover
Frazil ice pans/pancake ice

~60% ice cover
Border ice/sheet ice

~100% ice cover
Water and ice in overbank areas 
indicates flooding due to an ice jam

Image Credit: Unknown
Image Credit:
USACE CRREL

Image Credit:
USACE CRREL
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River Ice Spotter Network Training Information
River ice melt/break-up

ÅIce cover melts in place, no flash floods

ÅWater on ice, debris on ice, or otherwise 
darker ice color may increase melting

ÅOpen water areas absorb sunlight and 
help warm water temperatures

River ice melt

Image Credit: Unknown
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River ice melt/break-up

ÅIncrease in river flow breaks up ice cover
River rise about 1.5-3.0x ice thickness typically required

ÅBroken-up ice cover may flow 
downstream, get stuck in place, leading 
to ice jam and flash flooding

ÅLower water levels at freeze-up may lead 
to ice jams in unexpected places

River ice break-up

Image Credits: Unknown, NWS Caribou
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Ice jams

ÅEarly-to-mid season

ÅFrazil ice piles up, sheet ice thickens

ÅFlash flooding unlikely; slow-onset 
flooding possible

ÅMid-to-late season

ÅSheet ice breaks into chunks which move 
downstream then get stuck

ÅFlash flooding possible upstream and 
downstream of jam

Freeze-up Ice Jam Break-up Ice Jam

Image Credit: Will County EMAImage Credit: Unknown
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Ice jams

ÅBreak-up ice jams may break up, shift 
down river, and then jam up again.

ÅReformation of ice jam in 
downstream locations may cause 
rapid-onsetflooding in new places, 
with little warning.

ÅFlowing ice may damage shoreline 
structures, roads, and vegetation.

Break-up Ice Jam
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Image Credit:

Will County EMA
Image Credit:

NWS Chicago

Image Credit:

NWS Chicago
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Ice jams

Freeze-up Ice Jam Break-up Ice Jam

Image Credit: Steven Daly, USACE CRRELImage Credit: Steven Daly, USACE CRREL
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Sheet Ice Border IceFrazil Pans/
Misc Broken Pieces

Streamflow Area

Large Ice BlocksMisc Broken Pieces

Streamflow Area
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Ice jams

Freeze-up Ice Jam
due to river constriction

Break-up Ice Jam
against sheet ice

Image Credit: Steven Daly, USACE CRRELImage Credit: Steven Daly, USACE CRREL
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Border IceFrazil Pans
Frazil Pans/

Misc Broken Pieces

Sheet Ice/
Frazil Pans/

Possible Earlier Freeze-up Jam


