ldaho and Eastern Oregon Alfalfa & Clover Seed Growers Conference
2024 Winter Meeting Agenda
Tuesday January 9, 2024  Best Western — Caldwell, Idaho

2024 Water Year Topics: -
Outlook  Current ocean & atmosphere conditions

Super El Nino — lets hope so

This talk & more
posted here
https://snowweather
andflow.blog/

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
Ron Abramovich supplies

Mostly Retired

but still watching
the weather.... Hopefully, as we progress into the second half of winter, this

iInformation will provide some insight for your planning & water
management decisions.


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
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Figure 1. Correlation Map of the Southern Osciliation Index (SOOI} with spring and s

Legend
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NOAA Coral Reef Watch Daily 5km SST Anomalies (v3.1) 1 Jan 2024
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Jan Curtis retired USDA
Climatologist provided

input for Pete’s analysis
Forecast Highlights

m Analog years are water years 1958, 1966 & 19/3

m Bottom line: Expect arelatively mild winter...below-average rain &
mountain snow north with near-average rain and mountain snow

south
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Southern Oscillation Index (SOI)

SOI values from the top "analog years" compared

with the current period (2022-2023)
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North Pacific Ocean

(Poleward of 20°N Latitude)

PDO values from the top "analog years" compared
with the current 1perit::ld (2022-2023)
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The Pacific Decadal Oscillation (PDO) is often described as a long-lived El Niflo-like pattern of Pacific climate
variability (Zhang et al. 1997).

Pacific Decadal Oscillation (PDO)

4,007
3.007
2,00

100

0.00 L|y|
100

2.00

FDO

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. 400
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Global Temperature Changes
Increase Error in Analog Forecasts!

UAH Satellite-Based November 2023:

Temperature of the 2rd Warmest Month ’

Global Lower Atmosphere On Record
(Version 6.0)

November,
2023:
Running, centered +0.91 deg. C

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


http://www.drroyspencer.com/latest-global-temperatures/
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U.S. winter temperature during every El Nifo since 1950
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% of Average Precipitation
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Daily Streamflow Conditions ec 31, 2023 Fall Base Flows

Sunday, Decenber 31, 2023 17:30ET

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
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Mean Daily CFS
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13120500: Big Lost R at Howell Ranch near Chilly, ID
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Mean Daily CFS
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13185000: Boise R near Twin Springs, ID
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Mean Daily CFS

13168500: Bruneau R near Hot Spring, ID
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Mean Daily CFS
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Mean Daily CFS
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13181000: Owyhee R near Rome, OR
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Snow Water Equivalent {in.)

WY Accumulated Precip. (in.)
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Let's talk about the weather... 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.

GFS Total Snowfall [*includes sleet*] (inches) (assuming 10:1 snow:liquid ratio)
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And now the real shocker. The latest European From:__Cliff Mass Weather Blog

Center 30-day forecast is for much colder than
normal conditions for our region! (see below).
We will get a lot of snow and will stick around.

Get your skis ready!

Temp Forecast made Jan 2
for Jan 2 — Feb 3, 2024

ECMWF Ext. Ens [M]0.8° int 007 7 Jan 2024 « 2m Temperature Anamaly ([ “F)

A’ o P =
91

Days 0~32 « 002 Tue 2 Jan 202400z St 3 Feb 2004

......

Temp Forecast made Mar 7
for Mar 7 - Apr 22, 2022
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Diays 046 « 40z Mon ¥ Mar 20232 00z Fri 22 Apr 2022
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January — March 2024 Forecast

Temperatures Precipitation

January 2024 - March 2024 Forecast Temperature Anomalies (°F)
Based on 1958, 1966, 1973 Analog Years
Versus 1991-2020 Average

January 2024 - March 2024 Forecast Precipitation Anomalies (% of Avg)
Based on 1958; 1966; 1973 Analog Years
Versus 1991-2020 Average

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

®m 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.

@ Seasonal Temperature Outlook & @ Seasonal Precipitation Outlook &

Valid: Jan-Feb-Mar 2024
Issued: December 21, 2023

Valid: Jan-Feb-Mar 2024
Issued; December 21, 2023
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Weeks 3 - 4 Outlook for Jan 20 — Feb 2
Temperature Precipitation

® Weeks 3-4 Temperature Outiook N7 @ Weeks 3-4 Precipitation Outiook N7
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Payette Lake 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.
Not'Frozen w We'll see how fast the rivers & lakes freeze with
Artic Cold approaching.

Moisture — Soils, rivers, snow will be help in place.




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.

CUMULATIVE DISTRIBUTION FUNCTION FOR "MAJOR" (7"+ SNOW) MID-ATLANTIC & NE US SNOWSTORMS
DURING MODERATE-STRONG EL NINO WINTERS: 1876-2023
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Westwide SNOTEL Current Snow Water Equivalent (SWE) % of Normal

Current Snow Water
quivalent (SWE)
sin-wide Percent
1991-2020 Median
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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

Percent of median streamflow needed for adequate WY24 irrigation supply
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39%
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Boise Magic Little Mackay  Upper Oakley  Salmon Lake  Big Wood Little Lost Teton
Reservoirs Reservoir Wood Reservoir Snake (all Reservoir Falls Owyhee above
Reservoir reservoirs) Reservoir Hailey




Snow Water Equivalent (im.)
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SNOW WATER EQUIVALENT IN

OWYHEE

Reset Range

Current as of 01/02/2024:
% of Median - 35%

% Median Pezk - 35%

Days Until Medizn Peak - 75
Parcentile - 47

2024 Owyhee Basin normal snowpack
2023 above normal

2023 (8 sites)

(Jan 2,46)
TRN) 2024 (5 sites)

Oct 1

Nov 1

Dec 1 Jan 1 Feb 1
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Apr 1

May 1

Link to data: C5V / J50H
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Station List
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Stats. Shading
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01/01/2024

NPDO B0 cis HCDI 11476 cfs

A

Thief Valley
9901/13307
74% Full

PRHO 13 cis

Phillips
24915/73000
34% Full

PRRO 33cfs

PHL 10 cfs

(

UNY & cis

Shnake River

IZ-I{LI'-IE“H?."M 970

43% Full WEIl 9337 cfs

OWY AF - data value

|AFR-5EF WY2024 Ensemble Traces: 2024-01-03

OWYQ3 © OWYHEE - OWYHEE DAM

Based on 75 years of historical record (1949-2023):
* The median (50%) forecast is ranked 47th wettest and 30th driest
» The forecast is placed in the 39th percentile of the record (exceedance probability 1s 61%)

Issued: 2024-01-03  (Volumes in KAF)

Current Data Graph
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Big Bend, Jack Creek Upper, Laurel Draw, Mud Flat, South Mtn_, Taylor Canyon
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January Owyhee Basin 6 Station Snow Index for Years 1981 - 2024

m. January 1 Snow Water
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Jan 1 Owyhee snowpack is near normal 2023
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January Owyhee Basin 6 Station Snow Index for Years 1981 - 2024

Big Bend, Jack Creek Upper, Laurel Draw, Mud Flat, South Mtn., Taylor Canyon mJanuary 1 Snow Water

m April 1 Snow Water

24

22 1 Out of 19 years with similar Jan 1 snow, 8 years increased to Recent La Nina Years

0 I near or above Apr 1 normal. 2023

18 -—— 42% chance for snowpack to return to near normal by Apr 1.
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Snow Water Equivalent {imn.)

SNOW WATER EQUIVALENT IN

BOISE
Reset Range B oise B asins snow 57% Of M Ed lan Link to data: C3V/ 1500 Station List
50 0
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01/01/2024

CsCl 187 cfs

Deadwood
96022/153992
62% Full

Mann Creek
1507/10900
14% Full

Cascade
415000/646460
64% Full

DEDI 51 cfs

PABl 255 cfs
MFPIl 122 cfs

. L
SQWI 48 cfs PRLI 344 cfs

ETHI MISSING cfs !
HREl 212 cfs

EMM 912 cfs
PLEI 1058 cfs ETSl ocfs
PARI 784 cfs Arrowrock
& 1645947272200

BOMI 308 cfs BIGI 278 ofs 60% Full

Anderson Rarmch

BOCI 508 cfs Bsel ocfs 349698/413100
w 85% Full
7 LuC 253 cfs

Lake Lowell

115924/159365

73% Full

Lucky Peak
50253/264400
19% Full

ANDI 297 cfs

Jan 1, 2024
Payette System 64% Capacity

Boise System 59% Capacity
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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 ??

LUCI1 © BOISE - LUCKY PEAK DAM

Based on 75 years of historical record (1949-2023):
» The median (50%) forecast is ranked 54th wettest and 23rd driest
» The forecast is placed in the 30th percentile of the record (exceedance probability is 70%)

APR-SEP WY2024 Ensemble Traces: 2024-01-03  |ssued: 2024-01-03  (Volumes in KAF)

Exceedance |  Natural Forecast (ESP10) | Experimental (HEFS) | Reference (ESP0)
50% 1049 KAF 79% AVG 1112 84% 1044 79%
90% 563 KAF 42% AVG 579 44% 518 39%
10% 1553 KAF 117% AVG 1734 131% 1649 124%

Observed Natural Runoff
October thry2024-01-03 164.97 KAF 92% AVG

f median streamflow needed for adequate WY24 irrigation supply
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64% 61% 62%
60% 50% 47%

39%
20%
20%
0%

Boise Magic Little Mackay Upper Oakley Salmon Lake Big Wood Little Lost Teton
Reservoirs Reservoir Wood Reservoir Snake (all Reservoir Falls Owyhee above

Reservoir reservoirs) Reservoir Hailey




January Boise Basin 7 Station Snow Index for Years 1961 - 2024
Atlanta, Dollarhide, Graham, Jackson, Mores Creek, Trinity Mountain, Vienna Mine

m.January 1 Snow Water

® April 1 Snow Water
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1 Boise Basin Snowpack Recent La Nina Years
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Atlanta,

o2

48

Inches of Snow Water

=R

January Boise Basin 7 Station Snow Index for Years 1961 - 2024

mJanuary 1 Snow Water
Dollarhide, Graham, Jackson, Mores Creek, Trinity Mountain, Vienna Mine

® April 1 Snow Water

Rec
2021
0 Out of 25 years that had a similarJan 1
B snowpack:
- 7 years increased to near or above APR 1 normal
AT Mol levels from Jan 1 to Apr 1 = 28% chance
h 1 hledian 23.5 14 years increased to near or above MAR 1
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normal levels from Jan 1 to Mar 1 = 56% chance




SNOW WATER EQUIVALENT AT
BOGUS BASIN

Reset Range Link to data: CSV / JSON

40 Median Peak SWE
Current as of 01/06/2024: Max
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Bogus Basin January 1 Snow Water Equivalent (SWE) 1944 to 2024
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Bogus Basin January 1 Snow Water Equivalent (SWE) 1944 to 2024
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Bogus Basin January 1 Snow Water Equivalent (SWE) 1944 to 2024
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Magic Reservoir Presented by NRCS at the IDWR Fall Water

Jan 1 NWS forecast is 77% of AVG .
Supply Outlook Meeting Nov 2023
- 0
Exceedance Range of 40 - 123% of AVG Keep in mind values are in % of MEDIAN

NRCS amount needed for adequate

irrigation supply is 78% of MEDIAN. median streamflow needed for adequate WY24 irrigation supply
Forecast is for 77% AVG
Need 78% MEDIANO MAGI1 © BIG WOOD - MAGIC DAM
Based on 75 years of historical record (1949-2023):
Need more snow... * The median (50%) forecast is ranked 50th wettest and 27th driest

» The forecast is placed in the 35th percentile of the record (exceedance probability is 65%)
APR-SEP WY2024 Ensemble Traces: 2024-01 06  Issued: 2024-01-06 (Volumes in KAF)

100%

Exceedance | Natural Forecast (ESP10) | Experimental (HEFS) Reference (ESF0)
7 8% 50% 249 KAF 7% AVG | 221 65% 215 66%
80% 0 129 KAF 40% AVG 108 33% 105 32%
64% 10% 398 KAF 123% AV 371 114% 388 119%
0% Observed Natural Runoff
October thru 2024-01-06 48.71 KAF 120% AVG 47%
3970

40%

20%

0%

Boise Magic Little Mackay  Upper Oakley  Salmon Lake  Big Wood Little Lost Teton
Reservoirs Reservoir Wood Reservoir Snake (all Reservoir Falls Owyhee above
Reservoir reservoirs) Reservoir Hailey




Snow Water Equivalent (in.)
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SNOW WATER EQUIVALENT IN
SNAKE RIVER ABOVE HEISE

Reset Range

Current as of 01/06/2024:
% of Median - 61%

% Median Paak - 26%

Days Until Median Peak - 96
Percentile - 0

Nov 1

Snake River Above Heise Snowpack
61% of Median Based on 22 to 13 sites

Jan 1

Mar 1

May 1

(May 5, 16.0)
(May 5,15.8)
(May 5,13.9)

2016 (22 sit...
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Link to data: CSV / JSON

Other Moderate to
Strong El Nino
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Looking for that Strong EIl Nino...

Monthly sea surface temperature Nino3.4 Index values

every El Nino since 1950
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1.0 -

El Nino threshold
0.0

La Nina threshold

-1.0 2022-2023

Difference from average temperature (C)
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NCAR EXPERIMENTAL PREDICTION SYSTEM
CALLS FOR A SUPER EL NINO THIS WINTER

New system forecasts an event similar to the 1997-98 El Nifio

SEP 26, 2023 - BY LAURA SNIDER

Average Nifo 3.4 Index for December, January & February

N AN AnT

2023 SMYLE
forecast

1980 13390
Actual conditions in the Tropical Pacific
Conditions forecast four months in advance using the

Seasonal-to-Mulityear Large Ensemble (SMYLE)

The Seasonal-to-Multiyear Large Ensemble (SMYLE) prediction system accurately hindcasted past El Nifios, as shown in this graph. NCAR
sclentists howe run the systam in real tinme to predict the strength of this wintar's El Mifo, which is forecaost to be on par with the 1997-98
event.

Current El Nifio conditions are likely to develop into one of the strongest events on record — comparable
to the major El Nifio of 1997-98 — according to an experimental prediction system developed for
research purposes by the National Science Foundation’s National Center for Atmospheric Research
(NCAR).

“Our forecast system has shown that it can do a remarkably good job of accurately hindcasting past El
Nifio events when we've tested it using historical data, which gives us high confidence in this forecast,”
said NCAR scientist Stephen Yeager, who helped lead the modeling effort.
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Analysis of
Streamflow
In Strong
El Nino
Years (SE)
like 2016

Year
1994
1988
1941
1966
1973
1942
1947
1952
1995
1998
1983

ENSO

SE S5trong
El Nino
SE
SE
SE
SE
SE
SE
SE
SE
SE
SE
SE
SE

PDO

pos or neg
pos
pos
pos
neg
pos | neg
pos
pos | neg
neq
pos
pos
pos
pos

Streamflow as % of 1981-2010 Avera

Feb-Sep

Owyhee
River blw
Dam

23

30

83

28

Apr-Sep  Apr-Sep

Snake

River blw River nr

Apr-Sep
Salmeoen Big Wood
Falls
Creek Magic Dam
36 12
65 24
53 69
39 51
114 51
173 117

<60
60-90
90-110
~111-130
=130

Heise
61
70
73
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Apr-Sep

Spokane
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Post Falls
51

71

45
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Analysis of
Streamflow
for a year
like 2017
that follows
a Strong El
Nino Year
like 2016

Year
1978
1941
1988
1966
1947
1952
1998
1994
1995
1983
1973
1942

2016

12 years

sorted
Streamflow as % of 1981-2010 Average
ENSO

SE

Strong
El Mino

SE
SE
SE
SE
SE
SE
SE
SE
SE
SE
SE
SE

SE

ENSO Feb-5ep Apr-Sep  Apr-Sep Apr-Sep  Apr-Sep Apr-Sep

Year
Following Owyhee Salmon Boise Big Wood Snake  Spokane
a Strong River blw Falls Rivernr River blw Rivernr River nr
El Nino Dam Creek Boise Magic Dam Heise Post Falls

L2017 155 161 180 266 163 112 ]

<60
60-90
90-110
~111-130
=130

/ Color coded streamflow as % of average

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 EI Nino
Years and have a lot of energy to get rid of... and that’s what happened

Distribution of Landfalling Atmospheric Rivers on the U.S. West Coast
(From 1 Oct 2016 to 31 March 2017)
AR Strength AR Count¥* * 45 Atmospheric Rivers have made landfall on the West Coast
Weak 11 thus far during the 2017 water year (1 Oct. — 21 March 2017)
= This is much greater than normal
Moderate 20 E . - . " .
- 1/3 of the landfalling ARs have been “strong” or “extreme
Strong 12
S0°N —
Extreme 3 Water year 2017
AR landfall —_—
locations through
Ralph/CW3E AR Strength Scale 45°N — 31 March 2017
B Weak: IWT=250-500 kg m~* s~
Moderate: IWT=500—750 kg m™® 572
40°N —
B svong: IWT=750-1000 kg m™? 572
B  Extreme: IVT>1000 kg m~! 52
35°N — March PFFE
Locationof landfall repressnts
position where AR w BS Strongest lan 87 o
atlandfall. ManyARs mowve Feb I1
20°N — down the coast ower time. This lan. P
m. n h 4
*Radiosondes at Bodega Bay, CA indicated =P dossne showhess ar=ss Fet
the 10-11 Jan AR was strong (noted as
moderate based on GFS analysis data) and 259N | | | | |
7—8 Feb AR was extreme (noted as strong) 145°W 140°W 135°W 130°W 125°W 120°W 115°W 110°W

Center for Western Weather By F.M. Ralph, B. Kawzenuk, C. Hecht, J. Kalansky
and Water Extremes

SCRIPPS INSTITUTION OF OCEANOGRAPHY

SRESSSE Experimental




Keep your eye on the sky & watching those forecasts!
Let's hope the 2"d half of Winter starts today!

The Powder Buoy eee X
Om - A

The last buoypop for the 17th was a few
| days long, hopefully that parlays into a
multi-day storm, there’'s another pop
forming right now and it looks like
there’'s potential for pops for the next
week, on the experimental buoypop
predicting crystal ball which would
keep snow rolling on and off from the
17th to the 25/26 or so. We'll see, either
way, better than high pressure!
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