
HOW DID THAT HAPPEN?
The historic November 1921 ice storm

Plus other big snowstorms in NW OR & SW WA
MARK NELSEN – CHIEF METEOROLOGIST



70 YEARS AGO THIS WEEK
Earliest arctic blast on record in the region
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Think of it as a “waterfall” of cool air.
Wind slows down dramatically as it spreads out in metro area



Let’s Talk Snow
Tough to Get It Down to Sea Level!



Snowfall
Tough to Get to Sea Level!

BECAUSE…
➢ 50-55° degree ocean to west .
➢ Cold Alaskan/Canadian airmasses modify over ocean.
➢ Cold surface easterly flow occurs while in dry ridging.

HOW DO WE GET SNOW?
1. Short over-water trajectory of Canadian arctic air.
2. Cold easterly flow at surface w/moisture above.



In This Pattern 

Usually, west wind in east county areas = no more snow than Portland















• Freezing Rain: 
       Snowflakes melt into rain.  Drops still 

liquid on impact, but freeze very quickly 
because air temp is below freezing.  

       Means that cold air mass is getting 
thinner, or is already thin.  

       
      Glaze ice on everything!



• Ice Pellets: Used to be 

called sleet.  Snowflakes melt into 
rain.  Drops freeze back into hard 
ice pellets while going through thick 
cold air mass below.  Makes a 
“clinking” noise on impact.  Rolls 
down steep slopes easily.



December 2008 
Snowstorm

10-30” in Metro 
Area!

Best snowstorm since 1980.  
One of the top five 

in our history.



A.I. Trash
No, this isn’t the Oregon snowfall record



A.I. Trash
No, this isn’t the Oregon snowfall record



1980 Snowstorm

Oregon state record for 1-day snowfall
January 9th

Bonneville Dam

39”

Hood River Exp. Station

47”



Other “recent” big storms…

Jan 1950 – Snowiest month in Portland
Severe cold with several ice/snow storms 
throughout the month

Dec 1968 
Severe cold & ice/snow, coldest day 14° @PDX

Jan 1979 – Ice Storm
Severe/thick icing in east Portland

Jan 1980 – Snow Storm
Mainly snow…4-5 feet!

Dec 1996 – Double Ice Storms
4-6” ice west end Gorge, into East Portland

Jan 1998 – Snow Storm
12-18” snow







1980 Snow Storm

Oregon state record for 1-day snowfall
January 9th

Bonneville Dam

39”

Hood River Exp. Station

47”
The 1937 “Big Snow”

Portland: 16.8” January 31st + February 1st 
…Sally Brown is not happy…

Credit: Oregonian



Salem’s greatest snowstorm

25.0”  February 1st
Greatest 1-Day Snowfall

Salem in and out of arctic air or cold showers much of 
Jan 1937, this was end of cold month. 

2.50” rain followed next 3 days
2nd greatest snowfall?  17.5” – Dec 10, 1919

CREDIT: Salem Statesman Journal

The 1937 “Big Snow” in Salem



Eugene’s
greatest snowstorm

14.0”  Jan 25
13.9”  Jan 26
10.0”  Jan 27
37.9”    Total
Started in lower 20s, 

then rose to 35° on 26th/27th
A heavy/wet snow to finish,

then hard freeze on 28th

4 of top 10 snowfalls in Eugene
in past 15 years!

January 1969 Eugene Storm



November 19-21, 1921 
The worst ice storm on record in our area!

Nothing like it in past 100+ years



November 19-21, 1921 
IT SHOULD HAVE BEEN A FLOOD,

…BUT COLD AIR INTERVENED



NOVEMBER 1921
WET & WARM

BUT LOOK CLOSELY
AT 19TH-21ST

~ 7 inches of rain!



BULL RUN DAM
IN 4 DAYS…

~ 12 inches of 
rain!



SALEM
IN 4 DAYS…

~ 6 inches of rain!



GOVERNMENT
CAMP

Heavy snow,
then 7” rain… 

TOTAL: ~12” precip!



ATMOSPHERIC 
RIVER

Aka PINEAPPLE 
EXPRESS

They have always 
existed, but given a 

name in 1990s

Studied quite a bit in 
2000s



HOOD RIVER
37” Snow,

then frz. rain/ice/rain

TOTAL: ~9” precip!



THE DALLES
54” Snow in 3 days

~9” precip, more than ½ 
of yearly normal in 4 

days!





6 DAYS STUCK 
INSIDE MOSIER 
TWIN TUNNELS

“Snowbound
Nov 19 to 27 1921”



LOTS OF PEOPLE STUCK!
(From PORTLAND OREGON WEATHER & CLIMATE – Raymond Hatton)

8 passenger trains stuck for days on both sides of river
Estimated 250 cars abandoned in Gorge
“card parties + phonograph brought to 63 stranded train 
passengers near Bridal Veil”
“matters moved all right Saturday night into Sunday, but by Sunday 
morning the women began to get anxious…the men sang and told 
stories”
Steamers brought many passengers out of Gorge
Old historic highway (the only highway) still closed in early January 
by deep snow/ice pellet drifts



HOW THICK WAS THE ICE?
Thicker than December 1996 event: ~2” in Gresham/Troutdale, 4-6” Corbett then

Pictures imply 1-2” in east/northeast Portland
But very localized. Only close to Columbia River in lowest elevations
Possibly thicker than 12” in Corbett!
“COLD BLAST SMITES REGION OF CORBETT” (Oregonian)

“one man residing in Corbett declared he shattered the ice casing 
on a large telephone pole with a high-power rifle to prevent it 
from falling on his buildings. Ice cakes 18” thick and 200lbs fell to 
the ground” (Oregonian)

“temperature fell to 22°” (Oregonian)

“ten-acre prune orchard mashed with only splintered stubs above 
the ice” (Oregonian)

Potato crop ruined since temps dropped so quickly after mild weather



CORBETT



NEAR ONEONTA GORGE  Feet of ice pellets!



IN THE GORGE Feet of ice pellets!



HOW DID NOVEMBER 1921 ICE STORM END?
The same way it always does! 

Warming “Chinook Wind” from Southwest



WHAT ABOUT JANUARY 1950?
- 3rd coldest month on record in Portland

- Snowiest at PDX (back to 1940)
- 4th snowiest downtown

- Tied for snowiest of 1900s w/1916
- - 28 days w/measurable precip



JANUARY 1950
- Numerous cold weather systems dropped down coastline and into PACNW

- One particularly strong on Friday the 13th…





JANUARY 1949
1” precipitation at PDX,  9.8” snow



JANUARY 1950
10” precipitation at PDX, 41.4” snow





PORTLAND
DOWNTOWN

8 days of 
precipitation mid-

month, with mainly 
sub-32° temps



PORTLAND
AIRPORT

8 days of 
precipitation mid-

month, with mainly 
sub-32° temps



PORTLAND
AIRPORT

Snow finally 
disappeared 2nd 

week of February…in 
Portland



CASCADE LOCKS – JAN 1950



CASCADE LOCKS – FEB 1950



Late January & early February 1950
CALM/CLEAR END OF MONTH w/SNOWPACK ON GROUND = COLD!



TIMBERLINE LODGE – JAN 1950









Friday morning, January 13th 1950
DEEP LOW PRESSURE MOVES ONTO NORTHERN OREGON COAST









HONORABLE COLD MENTION
JANUARY 1930…LAST TIME COLUMBIA TOTALLY FROZE OVER



JANUARY 1930

19 consecutive days
below freezing

15 consecutive
nights below 20°

4 days with 1+”
snowfall



HONORABLE COLD MENTION
JANUARY 1924…CAR DRIVES ACROSS WILLAMETTE



DECEMBER
1924
Only

10 days/nights
below freezing

After a warm 
December start!

Mainly dry cold 
spell



HONORABLE COLD MENTION
JANUARY 1979…LAST TIME COLUMBIA HAD A LOT OF ICE IN METRO AREA

14 consecutive days mainly 
below freezing.

Just two 33° afternoons



Are Winters Becoming Less Severe?
YES, but mainly January; fewer very cold winters than in the past

DECEMBER HASN’T CHANGED MUCH



Are Winters Becoming Less Severe?
YES, but mainly January; fewer very cold winters than in the past



Are Winters Becoming Less Severe?
YES, but mainly January; fewer very cold winters than in the past



Big drop late 20th century, now levelled off



It snowed A LOT more in late 1800s



QUESTIONS?

Facebook,Twitter, Bluesky    
marknelsenweather

On the web               
www.marknelsenweather.com

Email address:

mark.nelsen@kptv.com

http://www.marknelsenweather.com/
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