
Topics:

• Current ocean & atmosphere conditions

 Super El Nino – lets hope so

• 2024 analog years based on current conditions

• Fall / Winter streamflow & soil moisture 

• Current snow conditions & chance for recover by Apr 1

• January 1 streamflow forecasts & amount needed for adequate 

supplies

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

information will provide some insight for your planning & water 

management decisions.  

Ron Abramovich

Mostly Retired 

but still watching 

the weather….

2024 Water Year 

Outlook 

This talk & more 

posted here

https://snowweather

andflow.blog/

Idaho and Eastern Oregon Alfalfa & Clover Seed Growers Conference 

2024 Winter Meeting Agenda 

Tuesday January 9, 2024      Best Western – Caldwell, Idaho

https://snowweatherandflow.blog/
https://snowweatherandflow.blog/


Background Information:

Three Primary Atmospheric Teleconnections or Drivers 

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

=> Cool temps - La Nina conditions – past 3 winters

=> Warmer temps - Strong El Nino conditions – this winter 2022-23

Southern Oscillation Index (SOI) - measure of the Pacific atmosphere

=> Positive - La Nina conditions – past 3 winters

=> Negative - El Nino conditions – this winter 2022-23

Pacific Decadal Oscillation (PDO) – measure of north Pacific sea surface temps

=> Cool Phase – cool the past few years 

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

correlate with our wet season (winter) to better understand what the future may bring. 



Quick Review

                        El Nino                                

                                                                       La Nina 



Southern Oscillation Index (SOI)

measure of the Pacific Atmosphere

Correlation Map of SOI

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. 



PDO Cool Phase 

Winter 2024

 Winters 2022 & 2023

El Nino conditions

Jan 1, 2024

La Nina conditions

Mar 27, 2022  



Jan Curtis retired USDA 

Climatologist provided 

input for Pete’s analysis
Forecast Highlights 

◼ Analog years are water years 1958, 1966 & 1973

◼ Bottom line:  Expect a relatively mild winter...below-average rain & 

mountain snow north with near-average rain and mountain snow 

south

From Oregon Department of Forestry

Meteorologist 

Pete Parsons     Dec 21, 2023



Strong

Moderate

ENSO-Neutral

El Niño

Oceanic Niño Index (ONI)

(1956-1957; 1964-1965; 1971-1972)

La Niña

Weak

Strong

Moderate

Sept. – Nov.  

ONI analogs 

ranged from 

moderate to 

strong El Niño

Weak

Sept. – Nov. 

2023 ONI       

(+1.8°C)

Indicated a 

strong El Niño



ENSO-Neutral

Southern Oscillation Index (SOI)

El Niño

La Niña

(1956-1957; 1964-1965; 1971-1972)

Nov. SOI 

analogs were 

all negative

Nov. 2023 SOI 

was (-0.8)

1956-1957



Jan. 2022 PDO 

not available

North Pacific Ocean
(Poleward of 20°N Latitude)

Cool Phase

Nov. 2023 

PDO (-1.79) 

remained 

deeply in the 

“Cool Phase”

(1956-1957; 1964-1965; 1971-1972)
Nov. analog 

PDO values 

reflected 

“Neutral” 

conditions

Warm Phase

Neutral



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 Lola 

Pass snow will be melted. 

COLDEST IN 60 YRS!

1806

1927    1947                1977        1997



Global Temperature Changes

Increase Error in Analog Forecasts!

Courtesy: http://www.drroyspencer.com/latest-global-temperatures/

November 2023:  

2nd Warmest Month

On Record

http://www.drroyspencer.com/latest-global-temperatures/


Every       

El Nino 

year 

since 

1950

Temperature

Precipitation

 



Every       

El Nino 

year 

since 

1950

Temperature

Precipitation

Added  

Pete’s 

Analog years 

for winter of: 

1957-58

1965-66

1972-73



Precipitation

Idaho

 Sep – Dec 2023

50 to 110% of 

normal 



 

Dec 31, 2023 Fall Base Flows

Fall 2023 flows near to above 

normal while in Fall 2022 were near 

record low because of cold temps 

and early snowfall.

Nov 3, 2022 Fall Base Flows



Ice Affected





Ice Affected



Similar Years selected by similar spring/summer 
peak/volume and recession flow along with the 
early winter level/pattern with ice present or not. 
Oct & Nov & Dec 2023 were warm/record warm.



Ice Affected





From Rob Van Kirk Henrys Fork 

Temperature Departure for 2023 and 2022

v

Above Avg Fall 2023

Below Avg Spring 2022
Below Avg Fall 2022

v



Soil 

Moisture 

Boise

Big Wood

Shows soil 

moisture is 

above 

normal and 

a little 

better than 

Dec 2023

Owyhee

Eastern 

Idaho



Boise Basin

Jackson Peak Snow Water

&

Precipitation

Both are well below last year. 

Early Nov rains increased soil 

moisture. Last year moisture fell 

as snow to start accumulation 

season.



Analog Years 

SWE based on 

Jackson Peak  

monthly snow 

course

1958

1966

1973



GFS Total Snowfall from Jan 8 

For Jan 8 thru 17

All / Many  forecasts are showing the cool / 

wet western weather thru Jan 19, some even 

into early Feb. 

Let's talk about the weather…



Jan 8-16

Jan 16-24

Jan 8-16



Jan 13-17

 Temperature & 

Precipitation 

Outlook

Jan 15-21



From:   Cliff Mass Weather Blog

Temp Forecast made Mar 7 

for Mar 7 - Apr 22, 2022  

Temp Forecast made Jan 2 

for Jan 2 – Feb 3, 2024  

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


January – March 2024 Forecast
Temperatures Precipitation

◼ Above-average temperatures, especially in January and February.

◼ An abundance of days with precipitation but expect overall rain and 

mountain snow totals to be near-to-below normal.  SW Oregon has the 

best chances for above normal precipitation.



Seasonal Outlook   Feb-Mar-Apr from Dec 21, 2023 

    Temperature                        Precipitation

Typical El Nino pattern - let’s look at these again after 

January to see if pattern changed or not.



Weeks 3 - 4 Outlook for Jan 20 – Feb 2

 Temperature                 Precipitation



Who remembers the Nov 12, 2014 Cold Spell that Suddenly Spilled into Idaho from 
western Montana ? Went from 50s F to 10s F in a few days.
    The MF Salmon River froze overnight.
    We’ll see how fast the rivers & lakes freeze with 
    Artic Cold approaching. 
    Moisture – Soils, rivers, snow will be help in place.  

Payette Lake 

Dec 29, 2023 

Not Frozen



Graph of Major Storms +7” of Snow for Mid-Atlantic & NE Snowstorms during Moderate-Strong El 

Nino Winter for past 150 years.          Produced by meteorologist Eric Webb. 

It show 75% Major Storms occur after Jan 19 and Feb 8 – winter is only half over. 

Need similar distribution for West or number of Atmospheric Rivers hitting West coast each year. 

https://twitter.com/webberweather


Westwide    

& Idaho 

Snow Maps 

Jan 7, 2024



Presented by NRCS at IDWR Fall Water Supply Outlook Meeting Nov 2023 
 Keep in mind values are in % of MEDIAN and NWS forecasts are in % of AVG



2024 Owyhee Basin normal snowpack 

2023 above normal



Owyhee Resv 55% Full

90% chance of having 

adequate supplies



2023

2024

2022
2021

20161998 1995 198319881994
Strong El Nino Years

Recent La Nina Years

Jan 1 Owyhee snowpack is near normal



2023

2024

20222021

20161998 1995 198319881994
Strong El Nino Years

Recent La Nina YearsOut of 19 years with similar Jan 1 snow, 8 years increased to 
near or above Apr 1 normal. 

42% chance for snowpack to return to near normal by Apr 1. 



Boise Basins snow 57% of Median



Jan 1, 2024

Payette System 64% Capacity

Boise System 59% Capacity    

Payette & Boise Reservoir Systems 



From Mike Meyers Jan 5

Avg Boise R runoff is 1566 KAF

Forecast is around 1150 KAF 73% of Avg

Jan 1 NWS forecast is 79% of AVG 

Exceedance Range of 42 - 117% of AVG. 

From NRCS:

Amount needed for adequate irrigation 

supply is 64% of MEDIAN.

Current forecasts are around 75% and going 

to increase with current weather…

Can the snowpack recover ??



202320222021

Recent La Nina Years

2024 2016

1998
1995

198319881994

Strong El Nino Years

1973  1966
Analog 

Years

Boise Basin Snowpack

Jan 1 is the 6th lowest since 1961



202320222021

Recent La Nina Years

2024 2016

1998
1995

198319881994

Strong El Nino Years

1973  1966
Analog 

Years

Out of 25 years that had a similar Jan 1 
snowpack:

7 years increased to near or above APR 1 normal 
levels from Jan 1 to Apr 1 → 28% chance

14 years increased to near or above MAR 1 
normal levels from Jan 1 to Mar 1 → 56% chance



56% of long-term average



2016

1998

19951983

1988

1952
Strong El Nino Years1994

1978
1973

1966

2024

?



2017

1999

1996
1984

1989

1953 Year after Strong El Nino Years
1995

1979
1974

1967
2025

?



Presented by NRCS at the IDWR Fall Water 
Supply Outlook Meeting Nov 2023
Keep in mind values are in % of MEDIAN

Magic Reservoir 

Jan 1 NWS forecast is 77% of AVG 

Exceedance Range of 40 - 123% of AVG 

NRCS amount needed for adequate 

irrigation supply is 78% of MEDIAN.

Forecast is for 77% AVG

Need 78% MEDIAN

Need more snow…



Snake River Above Heise Snowpack 

61% of Median Based on 22 to 13 sites

Other Moderate to 

Strong El Nino 

years with a similar 

Jan 1 snowpack as 

this year 2024

1998

1988

2016

1994

2001

2024



Jan 5, 2024

Upper Snake River Reservoir 

System is at 67% Capacity

Jan 6 NWS forecast is 84% of AVG with 

Exceedance Range of 62 - 123% 



Looking for that Strong El Nino…





Other Strong El Nino 

Years and Apr 1 

Snow… from NRCS



Analysis of 

Streamflow 

in Strong  

El Nino 

Years (SE) 

like 2016



Analysis of 

Streamflow 

for a year 

like 2017 

that follows 

a Strong El 

Nino Year 

like 2016

1998/1999 Mt Baker set word snowfall with 95 feet of snowfall



Remember winter of 2016 / 2017 

45 Atmospheric Rivers made landfall on West Coast

The atmospheric river activity was unprecedented in the 70-year record

Take Home Point – Oceans & Atmosphere are very active following Strong El Nino

Years and have a lot of energy to get rid of… and that’s what happened*



https://airflare.com/

Keep your eye on the sky & watching those forecasts!  

Let's hope the 2nd half of Winter starts today!

https://airflare.com/
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