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January 5 &10, 2023 Topics:

« 2022 analog years, how they performed and usefulness
2023 Water Year to understand last year’s spring weather and runoff.

Outlook
« 2023 analog years based on current ocean / atmosphere
This talk will be conditions.
posted and for more
Information see  And afew global events, volcanoes and Siberian snow
https://[snowweather cover, that are influencing this winter.
andflow.blog/

Hopefully, as we progress into the second half of winter,
Ron Abramovich  this information will provide some insight for your crop and
Mostly Retired.... water management decisions.


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.



El Nino /La Nina is a measure of sea surface
temperatures along the equator.
Red — El Nino is warmer than normal

Blue - La Ninais colder than normal
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Figure 1. Correlation Map of the Southern Osciliation Index (SOOI} with spring and s

Legend

Southern Oscillation Index (SOI)
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Red wetter in La Nina years.
Blue wetter in El Nino years.
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In Pacific correlates with snowfall A, _
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Western US. |
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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 the

1977

snow at Lola Pass will be melted.
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The Pacific Decadal Oscillation (PDO) is often described as a long-lived El Nifio-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.

Pacific Decadal Oscillation (PDC

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 EI Nino pattern, the excessive snows of
this particular year forced the Expedition to retreat for the first time.

FDO

The Journals of the Lewis and Clark Expedition 1803- 1806:
M8l Weather, Water & Climate Vernon Preston December 2004
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From
display at
ldaho
Historical
Museum.

Snow Turns
Them Back

In May 1806, Lewis and Clark returned to
Idaho heading home. Deep snow prevented
them from crossing the Bitterroot Mountains.
They established Long Camp and stayed 26

days at present-day Kamiah.

Above: Weippe Prairie was in full

= "ﬁ / 5 | camas bloom when the expedition
. : '.) { ]
.in o=, A H{ returned in June 1806.

Left: While at Long Camp waiting
for mountain snow to clear, Lewis
and Clark recorded Nez Perce
lifeways, including the fishing nets
they used on the Clearwater River.

y attempted to Cross Idaho’s

mountains, but steep, snow-covered slopes

them back. They set out again on June
des. This

On June 15, the

turned
24 with the help of Nez Perce gui

e they crossed successfully.

The Corps of Discovery left its mark on Idaho s S i

’ 3 S Kmerican Phllosop Sd?vfﬁ;ﬁ_ﬁatﬁﬂm'iﬁl
history. Idaho’s Jandscape also left lasting e
impressions on expedition members.

tim




Jan Curtis retired USDA
Climatologist provided
input for Pete’s analysis

From ODA/F Meteorologist
Pete Parsons

Forecast Highlights

= This 1s the first [.a Nifia since the 2017-18 winter. It follows on the
heels of back-to-back weak El Nino winters (2018-19 & 2019-20).



March 2022
back-to-back La Nina years

Forecast Highlights

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



Feb 2022 Pacific Decadal Oscillation — measure of North Pacific Temps
North Pacific Ocean

(Poleward of Z0°IN Latitude)

PDO* values from the top "analog vears” compared

with the current period (2021-22)
(1971-72: 1996-97: 2008-09)
IN N Feb. PDO

analogs

A
ranged from
/ \ / \ “Neutral” to

“*Strongly

Cool” phase
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Feb. 2022
PDO (-1.08)

rose but was
still in the

“Cool” phase
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"To see PDO explanat:on. go to https/foda. direct/Weather and click on "Forecasting Methods




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.




Total Precipitation Anomaly: Jan 2022 - Feb 2022 PreCipitatiOn Map
Period ending 7 AM EST 28 Feb 2022
Base period: 1991-2020 Jan — Feb 2022
{(Map created 02 Mar 2022)

Little
Precipitation
fell after Jan 8

SIMILAR Dry
Spell occurred in
2009

Soil moisture
4 under snowpack
~\ remained in good
> shape from fall
rains
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Westwide SNOTEL Current Snow Water Equivalent (SWE) 9% of Normal

Westwide Snow map
Apr 6, 2022

Percentages were
higher in mid-March
before the warm spell



Srnow Water Equlwvalent (In.)
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Snow Water Equivalent (i)

SNOW WATER EQUIVALENT AT Here’s how SWE ended the season,

TWIN LAKES tracking similar to 2009 with a late meltout.
Reset Range Link to data: CSV / J50N
2 2023 SWE is in black, 101% of median % Median Pe:
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Wy Accaamul ated Predp. (Im.)

PRECIPITATION AT New Year’s Day 1997

BRUNDAGE RESERVOIR . . _ .
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Snow Water Equlvalaent (In.)

SNOW WATER EQUIVALENT AT
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Show Water Equivalent (im.)
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Climate crisis

Heatwaves at both of Earth's
poles alarm climate
scientists

Antarctic areas reach 40C above normal at same
time as north pole regions hit 30C above usual
levels

Fiona Harvey Environment correspondent

Sun 20 Mar 2022 10.48 EDT

f v &

Startling heatwaves at both of Earth’s poles
are causing alarm among climate scientists,
who have warned the “unprecedented”
events could signal faster and abrupt climate
breakdown.

Challenges to predicting
the weather
Mar 20, 2022

¢ i.’ Severe World Weather
2h -

The latest data shows that the North
Atlantic Gulf Stream continues to
weaken, as freshwater from the
melting Greenland ice and Arctic sea
ice Is creating a growing imbalance in
the Ocean Circulation.



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

Nearly all forecast models are showing

i ECMWF Weeklies [M] 0.4° [nit 00z 7 Mar 2027 « 2m Temperaturs Anamaly [*F] Diays 0=45 = 00z Mon 7 Mar 2022=00z Fri 22 Apr 2022

this for the next month or so. A c0O0l, B e e £n224g
. S ‘
wet spring. L (< }
O ,:
My favori ded-period f del .
= <
y favorite extended-period forecast model is s

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 @& NI
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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.

Total Precipitation Anomaly: Apr 2009 - Jun 2009
Period ending 7 AM EST 30 Jun 2009
Base period: 1991-2020
(Map created 18 Nov 2021)

% of Average Precipitation

Blc [so-7o [ 1s0-170
B i-o| |7-50 [ 170-200
B 1-20[  |co-110 [N 200-300 Sk N
B 20-30[ | 110-130 [ 300 - 400 — e
| 30 - so 7] 130- 150 [ > 400

J Copyright (¢) 2021, PRISM Climate Group, Oregon State University




Plus below normal June 2009 Temperatures Cold is good !
Delayed snowmelt made the rivers pop and allowed reservoirs to fill !

Daily Mean Temperature Anomaly: Jun 2009
Period ending 7 AM EST 30 Jun 2009
Base period: 1991-2020
(Map created 15 Nov 2021)
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Back to June 2022 Total Precipitation: 13 Jun 2022 June 13, 2022 Raih'on'sn_ow

Period ending 7 AM EST 13 Jun 2022
(Map created 18 Jun 2022

event was final spring
weather event that produced

Al o Ny the Yellowstone Floods.
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T 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 ldaho & The Park received 2-3” rain in 24hs
+ snowmelt to produce high river flows.
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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.

Daily Streamflow Conditions

Sunday, June 19

The colored dots on this
map depict streamflow
conditions as a
percentile, which is
computed from the

Explanation period of record for the

. current day of the year.
® High Only stations with at AA & waterdata.usgs.gov &
@ > o0th percentile least 30 years of record
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Mean Daily CFS
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Discharge, cubic feet per second

USGS 12413568 COEUR D ALENE RIVER NR CATALDO ID

From the Coeur d’Alene to Salmon Falls —
"\ each river had an earlier peak and late

10600 \ k )\ peak & near record high flows in the
',\J \,\ﬂ r\/[\f\ Clearwater !

\ | * An interesting winter led to an
N Interesting spring and a wild runoff season
that was similar to 2009 !

20000

1888 :!: USGS 1316856800 SALHON FALLS CREEK NR SAN JACINTO NV
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Jan 15, 2022 - Hunga Tonga Volcano SEVERE WEATHER EUROPE

exploded below & above the ocean putting a
large amount of water vapor that is still
circulating the southern hemisphere

A significant cooling event continues
atmosphere.

in the Stratosphere due to the large

Water Vapor cloud, but can it impact

Key is under the relationship between the the upcoming Winter Season?
southern & northern atmospheres and By Andre) Fis '

Impacts on coming winter. Published: 14/11/2022

Global weather

JULY 2022 10 hPa TEMPERATURE ANOMALY (ERAS)

So the main takeaway is that a large
water vapor “cloud” circles the globe
in the stratosphere. As you will find
out, it has a strong cooling effect and

. is likely to impact the global weather

4T Ty in some way over the coming months

-10 -8 -6 -4 =2 0 2 4 6 8 10
Departure from 1991-2020 climatology (K) and yea IS




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

_ i !
above theJong-term mean. Cold is good ! Snhow Maps As of November 26

The Rutgers Global Snow Lab map...

NO utgers Weekly NH Snow Cover Extent CDR

Snow Years 1967-2022 vs. 2023 TS —_ - L
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Period ending 7 AM EST 18 Oct 2022 :
S E::s:;)geriod: SOOLR080 dry fall, dry mountainous

(Map created 19 Oct 2022) SO | I S rem al n.

% Total Precipitation Anomaly: Sep 2022 - 18 Oct 2022 After the d 'y summer & lon g

: Sep 1 to Oct 22 precipitation

~was 10 - 50% of average for
/3: most of state.

DEPTH AVERAGED SOIL SATURATION AT
BANNER SUMMIT

Reset Range Link to data: CSWV [ JSON
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Daily Streamflow Conditions

Explanation
® High
& - ooth percentile
@ 76th - 90th percentile
@ 25th - 75th percentile
& 10th - 24th percentile
& < 10th percentile
® Low

(3 Not ranked

Jan 8

The colored dots on thi
map depict streamflow
conditions as a
percentile, which is
computed from the
period of record for the 'SGS

current day of the year.

Only stations with at Explanation
least 30 years of recordﬁgh

are used.

The gray circles
indicate other stations
that were not ranked in
percentiles either
because they have
fewer than 30 years of
record or because they =

= 90th percentile
'&th - 920th percentile
tsth - 75th percentile
0th - 249th percentile
10th percentile

Sunday »

Nov 3 - many rivers near record low flows
- some rivers increased to near avg but did NOT pop to

Jamnuary 0&, 2023 22:3I0FET

The colored dots on this map depic
conditions as a percentile, which is

the period of record for the current
Only stations with at least 30 years
used.

The gray circles indicate other stz
not ranked in percentiles either be«
fewer than 30 yvears of record or be



National Park Service
US. Department of the Interior

Glacier National Park

The Power of Water . ,
Water flow fluctuates throughout the seasons. The The flood of 1964 changed landscapes, demolished SI m I I ar r al n 0 n S n OW r u n 0 ff eve n t h ap p e n ed

/ As little as six inches of rushing water can knock
,  you off your feet! Now, imagine the power of the hydrograph below shows the typical pattern of historic structures, inundated large areas of land
;vntcr shown pounding this bridge during the flood low flow during winter and higher water in early outside the park, and continues to stand outas a .
of 1964. In the days after the flood, receding waters summer. Note the particularly large spike in June dramatic example of the power of water. O n M F F I at h e ad R I V e r J u n e 9 1 9 64
revealed enormous chunks of concrete ripped of 1964, when a historic combination of warm y y
away; only the arch of the historic Belton Bridge temperatures and extremely heavy rains melted .
remained. Even so, it fared better than the newer, massive amounts of lingering snow and sent it W I t h a e a k f I f 9 2 7 O O C F
modern bridge downstream which was completely thundering down from the slopes above. p O W O . .

demolished by the water and flood debris. Because

the arch of the historic bridge survived, quick
repairs allowed it to once again serve as the primary
entrance to the park.

Low water - September 2022 below

/ -
JUNE 9, 1964
92,700 CF.
= g
|
|
, This graph shows water flow levels
’ measured in cubic feet per second (cfs) on
the Middle Fork of the Flathead River near
West Glacier, MT, from 1940 through 2018,
: Y ———
INUARY FEBRUARY MARCH - .
il ul APRIL MAY JUNE JuLy AUGUST SEPTEMBER ocC
S 3, 2 TOBER NOVEMBE|
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Released Dec 15, 2022 - Now back to Pete Parson and his 2023 analog
years based on current ocean & atmosphere conditions

Seasonal Cliimmate Forecast
January — March 20235

Issued: December 15, 2022

NOAA'’s Climate Prediction Center (CPC) predicts La Nifa will weaken
but continue into the winter.

That would make 3 consecutive winters with La Nifa
(last occurred from 1998-2001).

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

Contact: ODF Lead Meteorologist Pete Parsons &

503-945-7448 or peter.gj. ar*sons@odf or*eon ov’., «
h

Oregon Department of /Agriculture (ODA) - Oregon Depar'fmen'f of I-/6r'es1'r'y (ODF) |
Production support: Diana Walker: Andy Zimmerman: Julie Waters: Kristin Cody




Forecast Highlights

La Nina 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.




Southern Oscillation Index (SOI)

SOI* values from the top "analog years" compared

with the current period (2022-2023)
(1999-2000; 2008-2009; 2011-2012) Nov. 2022 SOI

(+0.3) dropped
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“S01 explanation via "Forecasting Methods..." at https://oda.direct/Weather
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Oceanic Nino Index (ONI)

ONI* values from the top "analog years"
compared with the current period (2022-23)

(1999-2000; 2008-2009; 2011-2012)
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North Pacific Ocean

(Poleward of 20°N Latitude)

PDO* values from the top "analog years" compared

with the current period (2022-2023)
(1999-2000; 2008-2009; 2011-2012)
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Month
“T'o see PDO explanation, go to https://foda.direct/Weather and click on "Forecasting Methods."
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“Cool Phase”
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March 2023 Forecast

Temperatures Precipitation

March 2023 Forecast Temperature Anomalies (°F) March 2023 Forecast Precipitation Anomalies (% of Avg)
Based on 2000, 2009, 2012 Analog Years Based on 2000; 2009; 2012 Analog Years
Versus 1991-2020 Average g 'j' i Versus 1991-2020 Average

tLlT[:t_-- C_1C 1

" Near Aermce 0-3% Near Average 110- 119 120-129%

All 3 of the top analog years had generaIIy 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.




Westwide SNOTEL Current Snow Water Equivalent (SWE) % of Normal

Current Information: % of Normal

-~ Jan 8 Snow & Jan 1to 8 Precipitation
% Total Precipitation Anomaly: 01 Jan 2023 - 08 Jan 2023

Jan 08, 20

Period ending 7 AM EST 08 Jan 2023
Base period: 1991-2020
(Map created 09 Jan 2023)
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Idaho SNOTEL Water Year (Oct 1) to Date Precipitation 9 of Normal

Jan 09, 2023

Interesting Water Year

to Date Precipitation

Pattern ranging from
85 to 140%




Idaho SNOTEL Current Snow Water Equivalent (SWE) % of Normal

Jan 09, 2023

Current Snow Water
Equivalent (SWE)
Basin-wide Percem
of 19912020 Median
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P
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Mowviaona' Dels
Sulyect o Revision

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

45-709% of their

seasonal peak that
occurs late March to
early April.



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%
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Snow Water Equivalent (in.)

10

Oct 1

SNOW WATER EQUIVALENT AT
BRUNDAGE RESERVOIR

Reset Range

Current as of 01/08/20232:
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kaf
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Stats. Shading
— 2023
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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%

SNOW WATER EQUIVALENT IN
BOISE

Reset Range

a0
Current as of 01/08/2023:
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Uy Median Peak - 59%
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Bureau of Reclamation, Pacific Northwest Region
Major Storage Reservoirs in the Boise & Payette River Basins

01/08/2023

Boise &
Payette
Reservoir
Systems are
about 55% of
capacity.

PROWVISIONAL DATA - Subject to change



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%
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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%

SNOW WATER EQUIVALENT IN
BIG LOST

Feset Range

Current as of 01/05/2023:
% of Madian - 141%
% Median Peak - 74%

20 Days Until Median Peak - 38
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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%

SNOW WATER EQUIVALENT IN
SNAKE RIVER ABOVE HEISE

Feset Range
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Bureau of Reclamation, Pacific Northwest Region
Major Storage Reservoirs in the Upper Snhake River Basin

01/08/2023 w % w
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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%

SNOW WATER EQUIVALENT IN
SALMON FALLS
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Jan 9 snow is 64% of seasonal peak, 9-Jan-23 NWS Fest Jan 2 2023
other yrs peaked at 59-145%. Feb-Sep Owyhee Snow Streamflow
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WORLD PACIFIC CHARTS Wednesday’s Atmospheric River with
& 9 JAN 2023 - 15 JAN 2023 UTC +00:00 ~ 50 ft swells.
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ZORECAST ISSUED AT: 11PM - SUNDAY 8TH JANUARY 2023
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/ Day Total
Precipitation
Jan 10-17

29 [168-Hour Day 1-7 QPF

. Valid 00Z Tue Jan 10 2023

10 | Thry 00Z Tue Jan 17 2023

.01 ||5sued: 21527 Mon Jan 09 2023
Foracaster: WPC
DOC/NOAA/NWS/NCEP/WPC




Precipitation Forecasts Temperature Forecasts
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January Outlook from Dec 31
Temperature & Precipitation

Valid: January 2023 Valid: January 2023
Issued: December 31, 2022 Issued: December 31, 2022
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Seasonal Outlook for Jan-Feb-Mar from Dec 15
Temp Precip

Vvalid: Jan-Feb-Mar 2023 Valid: Jan-Feb-Mar 2022
Issued: December 15, 2022 Issued:; December 15, 2022

(# Seasonal Temperature Outiook & (® Seasonal Precipitation Outlook &

J,«.\ f'f.='.‘:...q_‘-
J y =

'f ig"é"w S,

i
L

Prababilty (Parcent Chanca) Prababikty (Parcent Chanca)

Abwies Noneal Below Namiy - Abwies Nooeal Nnnhnw
Lawning /B 2340 w4ze I\ Leanng Lusting s I 3040 s347% B \ L-mq
Abre N o0& c as:= ) S Below Abxie I oo mis:< N S
'f- o e,.:‘:‘.. ooz I aual /-w e:"".m. oo
. oo [ C B LS P
iany { mmnan ot — _ rec s = il e By — '> s
w w
I-W oz Wl | |-w oo Wl |
I o o N s wor- N



AIR FLARE

HAVE A P
HAVE AR

HONE?
ESCUE LOCATOR.»

Keep your eye on the horizon
and let’s hope the storms
continue building snowpacks
across ldaho in the 2nd half of

winter !l
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