
Topics:

• 2022 analog years, how they performed and usefulness 

to understand last year’s spring weather and runoff.

• 2023 analog years based on current ocean / atmosphere 

conditions. 

• And a few global events, volcanoes and Siberian snow 

cover, that are influencing this winter. 

Hopefully, as we progress into the second half of winter, 

this information will provide some insight for your crop and 

water management decisions.  
Ron Abramovich

Mostly Retired….

January 5 &10, 2023

2023 Water Year 

Outlook 

This talk will be 

posted and for more 

information see

https://snowweather

andflow.blog/

https://snowweatherandflow.blog/


Background Information:

Three Primary Atmospheric Teleconnections or Drivers 

ENSO – El Nino / La Nina – measure of sea surface temperatures                

=> Cool temps mean La Nina conditions

Southern Oscillation Index (SOI) - measure of the atmosphere

=> Cool temps mean La Nina conditions

Pacific Decadal Oscillation (PDO) – measure of north Pacific Ocean temps

=> Cool temps in north Pacific mean cool phase

Many researchers, like Pete Parsons, look at these climate teleconnections 

that correlate with snow, weather or flow to better understand what the future 

may bring. 



Quick Review

La Nina 

El Nino / La Nina is a measure of sea surface 

temperatures along the equator. 

Red – El Nino is warmer than normal

Blue - La Nina is colder than normal  



Southern Oscillation Index (SOI)

measure of the Pacific 

Atmosphere 

Correlation Map of 

with Spring-Summer Streamflow.

Red wetter in La Nina years.

Blue wetter in El Nino years.

Key is – what happens July-Nov 

in Pacific correlates with snowfall 

and summer streamflow in 

Western US. 



Winters 2022 & 2023 in 

Cool PDO phase 

Also Good for Salmon

La Nina sea surface 

temperatures 



The Pacific Decadal Oscillation (PDO) is often described as a long-lived El Niño-like pattern of Pacific climate 

variability (Zhang et al. 1997). Relationships have been around a long time…. 

June 1806 - Lewis & Clark found snow 18 ft deep on Lolo Pass. 

Deepest NRCS measured was 10.5 ft deep. Nez Perce said you can’t 

get over Lolo Pass until the rivers come up for 2 weeks, then the 

snow at Lola Pass will be melted. 

COLDEST IN 60 YRS!

1806

1927    1947                1977        1997 ???  

not as stable 



The Pacific Decadal Oscillation (PDO) is often described as a long-lived El Niño-like pattern of Pacific climate 

variability (Zhang et al. 1997).
Relationships have been around a long time…. 
June 1806, Lewis & Clark found snow 18 ft deep on Lolo Pass. Deepest NRCS measured 
was 10.5 ft deep. Nez Perce said you can’t get over Lolo Pass until the rivers come up for 
2 weeks, then the snow at Lola Pass will be melted.

Up they went, first on 4 feet of snow, then 8 feet, then 12 feet and 

finally by June 17 they were on snows to the depth of 15-18 feet. The 

trail, which the Indians marked by scratching trees in higher snow 

seasons was not visible due to the high snowpack. The winter being 

extremely wet and a potential El Nino pattern, the excessive snows of 

this particular year forced the Expedition to retreat for the first time. 

The Journals of the Lewis and Clark Expedition 1803- 1806:    

Weather, Water & Climate Vernon Preston December 2004

COLDEST IN 60 YRS!

1806



From 

display at 

Idaho 

Historical 

Museum.            



Jan Curtis retired USDA 

Climatologist provided 

input for Pete’s analysis

Forecast Highlights

◼ This is the first La Niña since the 2017-18 winter.  It follows on the 

heels of back-to-back weak El Niño winters (2018-19 & 2019-20).

◼ Analog years are 1971, 1996, & 2008.

From ODA/F Meteorologist 

Pete Parsons     Feb 18 2021



- The top 3 analog years (1972, 1997, & 2009) were retained.   

They have had a remarkable run (since last summer). 

March 2022 

back-to-back La Nina years

Forecast Highlights



Feb 2022  Pacific Decadal Oscillation – measure of North Pacific Temps 

COLDEST IN 60 

YRS!



Let's talk about LAST winter and 

when storms stopped arriving.

Jan 6 2022 Sunset after the storms



Mores Creek Summit after    

Highway 21 reopened Jan 8, 2022. 



Precipitation Map  

Jan – Feb 2022

Little  

Precipitation

fell after Jan 8 

SIMILAR Dry 

Spell occurred in 

2009

Soil moisture 

under snowpack 

remained in good 

shape from fall 

rains



Westwide Snow map 

Apr 6, 2022

Percentages were 

higher in mid-March 

before the warm spell



2009

2021

2022

1997 

1972

2022 - Remember Pete’s analog years were 1972, 1997 & 2009.

1972 & 1997 were HUGE. We were NOT tracking those wet 

years, so ignore and use 2009 as best analog year



2009

2022
2023

Here’s how 2022 SWE ended the season, 

tracking similar to 2009 with a late meltout.

2023 SWE is in black, 101% of median

Note – late 

snowmelt in 

both analog 

years



1997

Median

2009            

2022

New Year’s Day 1997

20 inches of precipitation in 15 days



1997

2009

Median

2022  

2022 April 6 - Brundage Reservoir Snow 

was 65% and tracking 2009 until March 1

Note – late 

snowmelt in 

both analog 

years



Median        2009

2023                    2002

Late meltout 

in both years

Here’s how 2002 SWE ended the season, 

similar to 2009 and a delayed melt.

2023 SWE is in black, 125% of median, 55% of 

seasonal peak.

2022 melt started 



Challenges to predicting 

the weather

Mar 20, 2022



Nearly all forecast models are showing 

this for the next month or so. A cool, 

wet spring.

My favorite extended-period forecast model is 

run by the European Center and shows its 

long-term (46-day) forecast below 

(through April 22).

The temperature forecast 

difference from normal calls for 

colder temperatures than 

typical across the entire region. 

(blue indicates cooler than 

normal temps)

Precipitation for the same period?

Above normal precipitation in 

PNW.

Forecast from March 10, 2022 - by Cliff Mass Weather Blog

https://www.blogger.com/profile/13948649423540350788
https://blogger.googleusercontent.com/img/a/AVvXsEj0gjs34wrMNfcFT98CEgMchSQubX8qp6bHuNAMx2295MfosTxhWi__BaBW2mFnVs6ieNASoccgp7XDH5TFiEemTfXw0UK0Z3odFbQsTNmQWfHz0A-rEoLDRc1Bv4inSAaNvQHnEFe8In_27viN4pAzfsr1uMn4O_EmS1ZtWxY6Uuubsi6xI5Xj-KX2=s984


Memories of 2009: Apr-Jun Precipitation - Boise River flooding in June

This changed the water supply & water calls being made. 



Plus below normal June 2009 Temperatures     Cold is good !

Delayed snowmelt made the rivers pop and allowed reservoirs to fill ! 



The stage was set – snow was melting, soils were 

primed from melting snow and rain, and rivers were 

running high from the cool wet spring. 

Central Idaho & The Park received 2-3” rain in 24hs 

+  snowmelt to produce high river flows.

June 13, 2022  Rain-on-snow 

event was final spring 

weather event that produced 

the Yellowstone Floods.

Back to June 2022 



June 2022 Yellowstone Floods                          One creek flows into and another, and another... 

What Happens on the Continental Divide in Yellowstone National Park, DOES NOT stay there.

After the rain-on-snow runoff event, you could follow the runoff wave down both sides of 

Continental Divide to the Pacific and Atlantic oceans. 





From the Coeur d’Alene to Salmon Falls –

each river had an earlier peak and late 

peak & near record high flows in the 

Clearwater !

* An interesting winter led to an 

interesting spring and a wild runoff season 

that was similar to 2009 !

Now let’s talk about events 

influencing this winter. 



Jan 15, 2022 - Hunga Tonga Volcano 

exploded below & above the ocean putting a 

large amount of water vapor that is still 

circulating the southern hemisphere 

atmosphere.

Key is under the relationship between the 

southern & northern atmospheres and 

impacts on coming winter.



And now – a good Siberian snow cover in Oct/Nov influences the jet stream across 

the US/Can border from PNW to Great Lakes region and Europe. 

• Record high snow cover in November since records start in 1967 and is now still 

above the long-term mean. Cold is good !



After the dry summer & long 

dry fall, dry mountainous 

soils remain.

Sep 1 to Oct 22 precipitation 

was 10 - 50% of average for 

most of state. 

2022

2023



Nov 3 - many rivers near record low flows

Jan  8 - some rivers increased to near avg but did NOT pop to 

eliminate soil moisture deficit.



Similar rain on snow runoff event happened 

on MF Flathead River June 9, 1964, 

with a peak flow of 92,700 CFS.

Low water - September 2022 below



NOAA’s Climate Prediction Center (CPC) predicts La Niña will weaken 

but continue into the winter.  

That would make 3 consecutive winters with La Niña 

(last occurred from 1998-2001).  

There has been no recorded occurrence of 4 consecutive La Niña winters.

Released Dec 15, 2022 - Now back to Pete Parson and his 2023 analog

years based on current ocean & atmosphere conditions



Forecast Highlights

◼ La Niña is expected to transition to ENSO-Neutral this winter, which promotes 

highly anomalous weather, but large “swings” can “balance” over a 3-month 

period.  

◼ Weather records from 2000, 2009, & 2012 were used to 

generate the forecast charts. 1957 & 1972 were also 

considered... but to a lessor degree because of climate change...see next 

chart.

◼ Monthly temperatures may have significant swings, but the 3-month 

period should be close to average (cool west and warm east).  January has 

heightened chances for an Arctic intrusion, which could be severe.

◼ Precipitation should be near or slightly above average, with March 

having the best chances for above-average rain and mountain snow.  



ENSO-Neutral

Southern Oscillation Index (SOI)

El Niño

La Niña

(1999-2000; 2008-2009; 2011-2012)

Nov. SOI 

analogs  

reflected weak       

La Niña

Nov. 2022 SOI 

(+0.3) dropped 

into the    

ENSO-neutral

range



Strong

Moderate

ENSO-Neutral

El Niño

Oceanic Niño Index (ONI)

(1999-2000; 2008-2009; 2011-2012)

La Niña

Weak

Strong

Moderate

Sept. – Nov. 

ONI analogs  

spanned Cold 

ENSO-Neutral

to Moderate      

La Niña

Weak

Sept. – Nov. 

2022 ONI       

(-1.0°C)

reflected  
Weak/Moderate      

La Niña



Jan. 2022 PDO 

not available

North Pacific Ocean
(Poleward of 20°N Latitude)

Cool Phase

Nov. 2022 

PDO (-1.90) 

was in the 

“Cool Phase”

(1999-2000; 2008-2009; 2011-2012)

Nov. PDO 

analogs all 

reflected the 

“Cool Phase”

Warm Phase

Neutral



March 2023 Forecast
Temperatures Precipitation

◼ All 3 of the top analog years had generally below-average temperatures.

◼ The 2000 analog was a drier than average, but 2009 and 2012 were stormy 

with ample mountain snow and at least one episode of wet snow in the 

western valleys.



Current Information:   % of Normal

Jan 8 Snow     &    Jan 1 to 8 Precipitation 



Interesting Water Year 

to Date Precipitation 

Pattern ranging from 

85 to 140%



Jan 9, 2023,  

Snowpacks are looking 

good at 100-160% of 

Median

Key Point:

With the second half of 

winter still to come, 

current snowpacks are 

45-70% of their 

seasonal peak that 

occurs late March to 

early April. 



20222023

Jan 9 snow is 52% of seasonal 

peak, other yrs peaked at 96-148%. 

River fcst of 96% is ON LOW SIDE 

of analog yrs flow of 92-148%



2023 2022

Jan 9 snow is 58% of seasonal 

peak, other yrs peaked at 92-169%. 

River fcst of 112% is IN RANGE of 

analog yrs flow of 95-185%



Boise & 

Payette 

Reservoir 

Systems are 

about 55% of 

capacity. 



2023     2022

Jan 9 snow is 69% of seasonal 

peak, other yrs peaked at 81-123%. 

River fcst of 146% is IN RANGE of 

analog yrs flow of 113-216%



2022

2023

Jan 9 snow is 69% of seasonal 

peak, other yrs peaked at 97-144%. 

River fcst of 134% is ON HIGH 

SIDE of analog yrs flow of 70-143%



2022

2023

Jan 9 snow is 50% of seasonal 

peak, other yrs peaked at 94-156%. 

River fcst of 89% is ON LOW SIDE 

of analog yrs flow of 84-145%



Upper Snake 

Reservoir 

System is 34% 

of capacity. 



2022

2023

Jan 9 snow is 56% of seasonal 

peak, other yrs peaked at 81-164%. 

River fcst of 105% is IN RANGE of 

analog yrs flow of 38-178%



2023 

2022

Jan 9 snow is 64% of seasonal peak, 

other yrs peaked at 59-145%. Feb-Sep 

River fcst is NOT AVALIABLE while 

analog yrs flow was 66-270%



Wednesday’s Atmospheric River with 

50 ft swells. 



7 Day Total 

Precipitation 

Jan 10-17 



Jan 9-17

Jan 17-25

Jan 4-12



January Outlook from Dec 31 

Temperature      &          Precipitation



Seasonal Outlook for Jan-Feb-Mar from Dec 15

Temp                                               Precip



Keep your eye on the horizon 

and let’s hope the storms 

continue building snowpacks 

across Idaho in the 2nd half of 

winter !!! 
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