2024 Snow Update & River
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Figure 1. Correlation Map of the Southern Osciliation Index (SOOI} with spring and s
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NOAA Coral Reef Watch Daily 5km SST Anomalies (v3.1) 1 Jan 2024
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Analysis of
Streamflow
In Strong
El Nino
Years (SE)
like 2016
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Analysis of
Streamflow
for a year
like 2017
that follows
a Strong El
Nino Year
like 2016

Year
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Forecast Highlights

= The November — January Oceanic Nino Index (ONI +2.0°C)
remained in the strong El Nifio range. This index lags real-time

sea surface temperatures (SSTs), which show EI Nifo
weakening.

= NOAA's Climate Prediction Center (CPC) expects a rapid

transition from El Nino to ENSO-neutral this spring and to La
Nina this summer.

= Analog years for this year are water years 1958, 1966 & 1973.



Southern Oscillation Index (SOI)

SOI values from the top "analog years" compared

with the current period (2023-2024)
(1957-1958; 1965-1966. 1972-1973)

Jan. 2024 SOI

La Nina (0.5) rose into
\ the Neutral

zone

\ h /A\///\\\rl —2023-2024

h v - —1957-1958

‘, ‘\‘ A 1“ : w ' % — 1965-1966
‘v\h ..ﬁi mm

ﬁl NlIlO | 7 Jan. SOI

analogs ranged
from Neutral
to El Nifio

JFMAMJ JASONDJFMAMJI JASOND
Month

501 data courtesy https://www.cpc.ncep.noaa.gov/data/indices/soi




Oceanic Nino Index (ONI)

ONI values from the top "analog years"
compared with the current period (2023-2024)
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North Pacific Ocean

(Poleward of 20°N Latitude)

PDO values from the top "analog years" compared

with the current period (2023-2024)
(1957-1958; 1965- 1966 1972-1973)
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NOAA Coral Reef Watch Daily 5km SST Anomalies (v3.1) 1 Jan 2024
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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/
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U.S. winter temperature during every El Nino since 1950
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U.S. winter temperature during every El Nifo since 1950
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Daily Mean Temperature Anomaly: Dec 2023 - Feb 2024
Period ending 7 AM EST 29 Feb 2024
Base period: 1991-2020
(Map created 02 Mar 2024)

Precipitation Dec — Feb

Period ending 7 AM EST 29 Feb 2024
Base period: 1991-2020
(Map created 02 Mar 2024)

% Total Precipitation Anomaly: Dec 2023 - Feb 2024
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Daily Streamflow Conditions

Feb 22, 2024 Streamflow
Thursday, February 22, 2024 23:30ET / ldaho flows are near normal since Nov 1

¥od

Fall 2022 flows were near record low
because of cold temps & early snowfall.
Nov 3, 2022 Fall Base Flows

Daily Strea low Conditions

Thursday, NHovenmber 03, 2022 10:30E1

AK
Hi {>
Explanation
® High
® - ooth percentile
) 76th - 90th percentile
@) 25th - 75th percentile
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® - i0th percentile
'. Low
{0 Not ranked




Mean Daily CFS
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Before we talk 3 The Powder Buoy is in Park L1t i -
City, UT. mean=0.2827

SﬂOW &. FIOW Feb16 - &

lets talk about This is the 30ft buoypop | previewed
about a week ago on the experimental

Past & Future future buoy forecast map.. biggest pop | | |

Weather... of the year, should last a few days. e

Sometimes giant pops don’t mean huge ?ut E‘NA is f.jlnally
storms, but | have notices that longer nr:gcag:,ge?“ Shelals

pops lead to multi-day storms, so that's
fun. Still vibing from yesterday, so good!

#yeahbuoy Tue, Feb 13 at 10:40 AM

Significant Wave Height at 51001
Inage Credit: NOAA/NWS/NDBC

Come on march

OPEN |
Monday - Friday o
11 AM b
Saturday - Sunday af
4PM ol

PNA Index: Observed & GEFS Forecasts

feet

500mb Z (Obs: 09Nov2023 - 07Mar2024) mean=0.2427

o = MW

Index

N &2 O @
| R e B |
[
oW M e

. | R S SRR T N [ S
02/12  02/42  02/13  02/13  02/14  02/14  02/15 02/15 02/ 15 Nav 01 Dec 15 Dec 01 Jan 15 Jan 01 Feb 15 Feb 01 Mar 15 Mar
00 GMT 12 GMT 00 GMT 12 GMT 00 GMT 412 GMT 00 GMT 42 GMT 00




2.66

3 I A

1.25

- 02

0.06

Precipitation (% of normal)
during the first period: g
I: goo

—
———
s

_ during the first period: 25

- .

ki \
10 >
B

—

5 S

D s
(=3 e




® Monthly Temperature Outlook & &  Monthly Precipitation Outlook &%
Valid: March 2024
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Westwide SNOTEL Current Snow Water Equivalent (SWE) % of Normal

Current Snow Water
quivalent (SWE)
sin-wide Percent
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NWS Volume
Streamflow

Forecasts
March 6, 2024
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Snow Water Equivalent (in.)

Analog Years

JACKSON PEAK, ID (550) SNOW WATER EQUIVALENT SWE based on

Jackson Peak
monthly snow

course -
Current as of 03/02/2024: ; 1958 * Medien Pezk SIIE
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Snow Water Equivalent (in.)

LEWIS LAKE DIVIDE, WY (577) SNOW WATER EQUIVALENT
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Major Storage Reservoirs in the Upper Snake River Basin

83% of cap aCity 02/28/2024 \ 4 v

Henrys Lake Grassy Lake

| | e 7
USBR meeting this v : Loy 0ot

I ¥
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releases from 4
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~, Jackson Lake
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and American Falls. -
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LWOI 74 cfs 64% Full
- RIRI Ocfs (
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Major Storage Reservoirs in the Boise & Payette River Basins

Payette System 02/28/2024
69% of capacity —

Mann Creek

5021/10900 Deadwood
469 Cascade 44/
46% Full 449591 1646460 832';“1"53992
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DEDI 56 cfs

Boise System
/1% of capacity
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ETNI MISSING cfs

Releases likely
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Snoww Water Eqguivalent (imn.)

2024 Payett is 89% of Medi
SNOW WATER EQUIVALENT IN PAYETTE 024 Payette Snow is 89% of Median

Just less than 2023 — good late precip and

late melt

Current as of 03/07/2024;

% of Median - 89% : :
80 e o B Tk 2016 an El Nino year with early melted out

Days Untl Median Peak - 29
Percentile - 26

30

2023 (12st..

(May 18, 3.0)

Oct 1 Nov 1 Dec | Jan 1 Feh 1 Mar 1 Apr 1 May 1 Jun 1 Jul 1

% Median Peak SWE
Median ('91-20)
Stats. Shading

= 2024 (12 sites)
= 2023 (12 sites)
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SF PAYETTE - AT LOWMAN (PRLI1)
Forecasts for Water Year 2024

Natural Forecast

2024 Lowman

ESP with 10 Days QPF Ensemble: 2024-03-07 Issued: 2024-03-07 2016 Runoff was 411 KAF Similar Year
| Forecasts Are in KAF I 30 Year 2023 Runoff was 421 KAF Last Year
Forecast O Average
Period an % 50 % Average 10 % (1991-2020) 13235000: SF Payette R at Lowman, ID
| APR-SEP | 346 | 406 | a9 [ 491 | 458 | 7000 2016 Apr-Jul volume was 97%, 411.9 KAF, Aver?gelis 425.9 KAF
| APR-JUL | 304 | 355 | g7 || 435 | 408 | i alh J rﬁl l'.. 10-25-75-90
6,000 AN RAEN === Estimated
! ' I' \ SimilarYr
W
Lowman Forecast A-J 5 000 I '| Lastr
) — 1 Projected
0 \
87% 355 KAF 0 f \ \ — Current
3] \ i
> 4,000 L _
E & III'\_ .
Horseshoe Bend Forecast A-J £ 3,000 AT
87% 1298 KAF = A A Similar Year
2,000 Y \ BN 2016
o \
AU ~
1,000 1" | N
, = ol s
PAYETTE - NEAR HORSESHOE BEND (HRSH1) + B R “‘“»«Hq,_ﬁj:_h
Forecasts for Water Year 2024 0 | ' ' , , , I
Natural F t TSEEETYILES
atural Forecas EEEE’E,E,E,"-’:E:EJ

ESP with 10 Days QPF Ensemble: 2024-03-07 Issued: 2024-03-07

| Forecasts Are in KAF | 30 Year
Forecast % Average
Period 90 % 50 % Average 10 % (1991-2020)
| APR-SEP | 1159 |[ 1418 || 83 | 1755 || 1614 |

| APR-JUL | 1063 |[ 1298 || 87 | 1623 || 1499 |
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Snow Water Equivalent (in.)

0

25

|

2024 Bruneau Snow is 134% of Median
SNOW WATER EQUIVALENT INBRUNEAU 2023 — good late precip and late melt

2016 - El Nino year with peak same as today’s SWE

Current as of 03/07/2024;
% of Median - 134%

% Median Peak - 114%
Days Until Median Peak - 23

Percentile - 89 2023

Nov 1 Dec | Jan 1 Feb 1 Mar 1 Apr 1 May 1 Jun 1

¥ Median Peak SWE
Median ('91-20)
Stats, Shading
= 2024 (5 sites)
2023 (5 sites)
2016 (5 sites)

ul 4 USDA




BRUNEAU - NEAR HOT SPRINGS (HOTI1)

Forecasts for Water Year 2024

Natural Forecast

ESP with 10 Days QPF Ensemble: 2024-03-07 Issued: 2024-03-07

2024 Bruneau

| Forecasts Are in KAF | 30vYear 2016 Runoff was 253 KAF Similar Year
Forecast % Average
Period 90 % | 50% | Average | 10% || (1991.2000) 2023 Runoff was 250 KAF last Year
| APR-SEP || 242 | 292 || 160 | 367 | 183 |
| APRJUL | 232 | 277 || 158 | 345 || 175 |
13168500: Bruneau R near Hot Spring, ID
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= 1,000 B H I |1J1 i w ] L “-‘ \ Similar Year
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FPrecipitation Accurmulatiom (imn.)

PRECIPITATION ACCUMULATION INBRUNEAV. Bruneau Precip 2024,

about the same

40

Current as of 03/07/2024:
% of Median - 128%
% of WY Median - 65%

3 |Days Undil End of WY - 207

Percentile - 78
2016
20
2024 2023
10
(

Oct 1 Nov 1 Dec 1 Jan 1 Feb 1 Mar 1 Apr 1 May 1

& 2016

i 6,274
in 6,239

{in 6,209

Jun 1 ul 1

Median (91-
tats, Shadin
== 2024 (5 sites
2023 (5 sites
016 (5 sites

)

2
9
)
)
)




Snow Water Equivalent (in.)

BEAR CREEK, NV (321) SNOW WATER EQUIVALENT ~ Lessons Learned from Peter Palmer & others:

Bear Creek usually needs about 20” of SWE to have
an adequate floating season or wet spring.
We are there !!

Curentas of 03072004 Medan Peek S
40 |%of Median - 135% Median ('91- 20)
% Median Peak - 101% :
Days Until Median Peak - 35 Stls, Shacing
Percentile - 82 w024
3 —~ "
2023 2016
May 8 249
2024 ey $.49
(May 8, 16.4)
(May 8, 15.2)
10
) ; —— A
Oct 1 Nov 1 Dec 1 Jan 1 Feb 1 Mar 1 Aor | May 1 Jun 1 ul USDA
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Snow Water Equivalent (in.)

25

il

15

10

Oct 1

SNOW WATER EQUIVALENT IN OWYHEE 2024 Owyhee Snow is 160% of Median
2023 — good late precip and late melt

2017 similar snow year but wetter

Current as of 03/07/2024; |
% of Median - 160%

1% Median Peak - 136%
Days Until Median Peak - 11

Percentle - 93 | 2024 2023

% 2023 (8 stes)
2017 (8 sites)

y \\ §
(Apr 28, 37)
)

%

Nov 1 Dec 1 Jan 1 Feb 1 Mar 1 Apr 1 May 1 Jun 1

% Median Peak SWE
Median ('91-20)
Stats. Shading

2024 (8 sites)
e 2023 (8 sites)
w2017 (8 sites)




OWYHEE
Water Supply Forecasts
March 1, 2024

Forecast Exceedance Probabilities

Forecast Forecast S Drigr ------- Future Conditions - ------ Wetter ------ >
Paint Period Labels on chart represent volumes of water expressed as percent of average (1991-2020 period).
126% 174% 213% 252% 317%
Owyhee R nr Mar-Jul H _ | _—
Gold Ck 100%
99% 139% 171% 204% 261%
Owyhee R nr Mar-Jul | ] — 2024 Owyh ee
Rome 100% - c
e —_— — 2017 Runoff was 689 KAF Similar Year
Owyhee R bl Mar-Jul | ] e— 2023 Runoff was 585 KAF last Year
Owyhee Dam 100%
80% 106% 126% 146% 16E)% 18;]% 20|[}% 22&)% 24I[}% 266% 28I[]'% BDIO% 320%
Percent of Average (1991-2020
Legend oe . 13181000: Owyhee R near Rome, OR
2017 Mar-Jul volume was 145%, 689.8 KAF, Average is 475.9 KAF
95% or 90% 70% 50% 30% 19,000
Exceedance Exceedance Exceedance Exceedance 18.000 i ‘l [ \ 10-25-75-90
— | — 17,000 I —— Estimated
There is a 359%/90% chance that There is a 70% chance that There is a 30% chance that There is a 30% chance that 16.000 ] v ] -
flows will exceed this volume flowes will exceed this volume flowes will exceed this velume flows will exceed this valume ' ‘ n SimilarYr
17000 T4 = o —ra — Last¥r
14,000 ¥ )
13000 1 \ 1\ \l | [\ = Projected
(7] ’ ] Current
Rome Forecast Mar — Jul i 12,000 - \ tH .
11,000 ' B
> ' T .
171% 700 KAF — 10,000 t R "\\ Max-Min
E g,ggg T Updated
g ’ I \ 7-Mar-24
= 7,000 — Y, —
| L - Similar Year
6,000 T U_ | 4\
4000 | B R ERY o “
4,000 [ N AV, . | b A .| [ N
3000 f A~—— ENE)= = T VAR N
2,000 i P T - | |
1000 L/ NN RO B
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Precipitation Accurmulatiorn (im.)

PRECIPITATION ACCUMULATION IN OWYHEE 2024 Owyhee Precip in the Middle

Reset Range

40
Current as of 03/07/2024:
% of Median - 140%
% of WY Median - 79%
Days Until End of WY - 207
30 |percentile - 88

20

10

Oct 1 Nov 1

2023 - lower
2017 — wetter than this year Station Lis

Median ('91-20)

Stats. Shading
— 2024 (9 sites)
—= 2023 (9 sites)
= 2017 (9 sites)

ES

.u-""'-'f
2023 (9 sites)

(May 3,19.0)

Dec 1 Jan 1 Feb 1 Mar 1 Apr 1 May 1 Jun 1 uld LSDA
.

U_________.———w_““““'#’m'ﬁ_



Snow Water Equivalent (in.)
wn

MUD FLAT, 1D (654) SNOW WATER EQUIVALENT

From Kara Ferguson BSU Thesis

Current as of 03/07/2024: Medin Peak SWE
% of Median - 82% Median (91-20) .
Ty «w: Owyhee River snowmelt peak occurs when:
Percentil - 46 ~ ;gsi
b, E e Mud Flat is ~15% melted (canopy changed)
and / or
ot 32 « South Mnt is ~30% melted (BETTER to
) \ USE)
(Var28,00)
Nov 1 Dec 1 Tan 1 Feb 1 Mar 1 Apr May 1 [_Sdl‘)_l
SOUTH MTN,, ID (774) SNOW WATER EQUIVALENT )
! Median Peak SWE
March weather will determine S b eden 312
if SWE keeps increasing or Sy ey _ s
starts melting. —
% m 017
g 2 -
w
g
g 10
: (Aor16.89)]
i

Oct 1 Nov 1 Dec 1 Jan 1 Feb 1 Mar 1 fpr 1 May 1 Jun 1 L‘)JH
|



Hells Canyon

i Idaho Power started drafting Brownlee Reservoir for
by flood risk management and environmental needs.

@l Boaters can expect flows near 20,000 cfs at Hells
» ,,, Canyon Dam over the coming weeks, with
%= occasional periods of lower flows in the 10,000-
4 12,000 cfs range.

Flows are likely to remain elevated through the
| spring runoff season.
‘ SNAKE - AT HELLS CANYON DAM (HCDI1)
: Forecasts for Water Year 2024

Natural Forecast
ESP with 10 Days QPF Ensemble: 2024-03-07 Issued: 2024-03-07

Forecasts Are in KAF
Forecast
Ppric:d ]




Selway & Lochsa Rivers

Selway Falls Selway Falls

June 14, 2022 May 19, 2006
about 20,000 CFS 30,000 CFS




Snow Water Equivalent (in.)

SNOW WATER EQUIVALENT IN SELWAY 3024 Selway 81% of Median

023 - normal melt
2016 - El Nino year with early melt

Curent a5 of 0307/ 2024 W Meten Peek SHE
% of Median - 81% Median (91-20)
% Median Peak - 70% -
X Days Until Median Peak - 30 Stals, Shadng
Percentle - 17 = 2024 (4 sites)
e 2023 (4 sites)
" 2023 2016 (4 sites)
2024 2016 2003 ( stes|
10
(May 3,52)
(

Oct 1 Nov 1 Dec 1 Jan 1 Feb 1 Mar 1 Apr 1 May 1 Jun 1 ul 1 Q@A




SELWAY - NEAR LOWELL (SELI)
Forecasts for Water Year 2024

Natural Forecast 2024 Selway
ESP with 10 Days QPF Ensemble: 2024-03-07 Issued: 2024-03-07 2016 Runoff was 1668 KAF Similar Year
Forecast % Average
Period 90% || 50% || Average | 10% (1991-2020)
APR-SEP 1388 || 1700 81 2042 2099
APR-JUL 1312 || 1609 a0 1937 2004 13336500: Selway R near Lowell, ID
35.000 2016 Apr-Jul volume was 81%, 1668.0 KAF, Average is 2064.6 KAF
000 T r/\ / \/\J‘V \/[_\J{ 10-25-75-90
—=Fstimated
30,000 SimilarYr
Selway Forecast Apr — Jul 25.000 1 . - ‘\ -
80% 1609 KAF o | J \ | \ — Curen
9 20,000 N A N/ <-ee--Median
%' ' | v \ FU \ Max-Min
a Updated
E 15,000 | V\, /\ / J T&F'\ T—'I:dar—24
= \ ' | "\- ey Similar Year
5,000 >
o . BN Z
EIEYfSTPEEIEEYBEIEEELEE
==£88<28823§§§§°53535°333



Snow Water Eguivalaenrnt (imn.)

TWIN LAKES, MT (836) SNOW WATER EQUIVALENT

60

40

2

0

Oct 1

2024 Twin Lakes 65% of Median
2023 — with normal melt

and Analog Years

2010 & 1973

Current as of 03/07/2024: % Median Peak SWE

% of Median - 6% Median ('91-20)

% Median Peak - 55% :
Days Unti Median Peak - 41 Stats. Shading

Percentle - 9 — 024

== 2023
X = 2010
—= 1973

(ln 1 124)

Nov 1 Dec 1 Jan 1 Feb 1 Mar 1 Aor 1 May 1




Mean Daily CFS

35,000

30,000

25,000

20,000

15,000

10,000

5,000

13336500: Selway R near Lowell, ID
2010 Apr-Jul volume was 81%, 1680.6 KAF, Average is 2064.6 KAF

w \/ 10-25-75-90
f\/ v L\J == Estimated 2024 Selway Forecast Apr — Jul
Simiarr 80% 1609 KAF
Last Yr
Projected
. 2010 Runoff 1680 KAF
Max-Min Late Melt
Updated
7-Mar-24
1973 Runoff 1145 KAF
2010
Low Runoff
13336500: Selway R near Lowell, ID
35.000 1973 Apr-Jul volume was 55%, 1145.2 KAF, Average is 2064.6 KAF
e NRENCROSLISEIaRE DR ’ JVATAUN 1057590
=R L L L@ > > > >3 £ £ E£ 5 35 3 .
225552352233 5§835558°333 0 R
Last YT
25,000 Projected
g e CuUrrent
------- Median
20,000
5 Max-Min
8 Updated
pda
§ 1,000 T-Mar-24
= Similar Year
10,000 1973
5,000
S+ -+
LeegdReseglesIgeiageses
1] 1] ', ' [ 0 e ' e —-— =
=21:2<%22233:5§°3353°35353



Fish Creek
below Lochsa
put in June
14, 2022




Snow Water Eguivalenrnt (im.)

30

40

il

2

10

Oct 1

SNOW WATER EQUIVALENT INLOCHGA 2024 Lochsa 70% of Median

2010 — with a funny melt from wet spring
2016 - El Nino year with early melt

Current as of 03/07/2024;
% of Median - 70%

% Median Peak - 62%

Days Unfil Median Peak - 31
Percentle - 10

May 17 117)

2010 (2 sites)
2016 (2 sites)

Nov 1 Dec 1 Jan 1 Feb 1 Mar 1 Apr 1 May 1 Jn 1 Jul 1

% Median Peak SWE
Median (91-20)
Stats, Shading

= 2024 (2 sites)
e 2016 (2 site3)
== 2010 (2 sites)

5




13337000: Lochsa R near Lowell, ID
20.000 2010 Apr-Jul volume was 78%, 1184.6 KAF, Average is 1527.5 KAF

18.000 | 1 j i L 10-25-75.90 2024 Lochsa Forecast Apr — Jul

—=Estimated

SimilarYr 72% 1046 KAF

Last Yr
Projected

—— Current 2010 Runoff 1184 KAF

-------Median

Max-Min Late Melt

Updated
7-Mar-24

2016 Runoff 1215 KAF

13337000: Lochsa R near Lowell, ID
20.000 2016 Apr-Jul volume was 80%, 1215.1 KAF, Average is 1527.5 KAF

Mean Daily CFS

FTeyfETeeTesYIsriaegLet [ | i | 10-25.75.90
== §5§8<3252888835555>33% 18000 — - == Estimated
T \A/ L \ \ SimilarYr
16,000 | N v A | | \A Last Yr
141000 | | r . s —PrDjedE-‘d
LOCHSA - NEAR LOWELL @ [ | e
- (LOCH) b A} i
O 12,000 | | ------- Median
Forecasts for Water Year 2024 > T \4 \ ¥ Vo \ MaxMin
© 10,000 - — = |
Natural Forecast - i ST 17 = B \ Updsted
ESP with 10 Days QPF Ensemble: 2024-03-07 Issued: 2024-03-07 | & " | \ VIRERY" e, \ me—
imilar Year
| Forecasts Are in KAF | 30 Year 6,000 1
Forecast % Average 4,000 -
Period 90 % | 90 % Average 10 % (1991-2020) T o
APR-SEP |[ 900 |[ 1101 | 72 | 1297 | 1525 | 2=°°°'J§L_-,ﬁ"4*
APR-JUL || 847 | 1046 || 72 | 1239 | 1458 | 0 —— . — . — .
L2e 82282235538y
E & 55 52 5558322223555 3355355
= = = << <=5 22”333 5 9 9



2024 Lochsa Forecast Apr — Jul

12%

Analog Year

1046 KAF

1973 Runoff 881 KAF

Low Runoff

20,000

18,000 |+
16,000 |+

14,000

Mean Daily CFS

6,000 -
4,000 +

2.000 -

12,000 |
10,000 |

8,000 -

13337000: Lochsa R near Lowell, ID
1973 Apr-Jul volume was 58%, 881.3 KAF, Average is 1527.5 KAF

|

2024 Peak Flow

Projection for

Monday May 27

Roughly 14,123 CFS

+/- 2000 CFS
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e
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Similaryr
Last Y1
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o LTENT
-------Median
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Updated
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Snow Water Equivalent (in.)

SNOW WATER EQUIVALENT IN SALMON

40

Current as of 03/07/2024;
% of Median - 88%

% Median Peak - 69%

30 |Days Until Median Peak - 35
Percentile - 26

2
10 -
"/
‘/
P~
Oct | Nov 1 Dec 1 Jan 1

2024 Salmon 88% of Median
2023 — wet spring

2013 — similar SWE

2010 — less SWE

: 2023
8
2024
— —2010 Y
Feb 1 Mar 1 Apr 1 May 1 Jun 1 Jul 1

% Median Peak SWE
Median ('91-20)
Stats. Shading
= 2024 (20 sites)
w2023 (19 sites)
== 2013 (20 sites)

2010 (20 sites)

5



SALMON - AT WHITEBIRD (WHBI1)
Forecasts for Water Year 2024

Natural Forecast
ESP with 10 Days QPF Ensemble: 2024-03-07 Issued- 2024-03-07

Forecasts Are in KAF

30 Year 2016 Runoff was 5302 KAF Similar Year
Forecast % Average 2023 Runoff was 5735 KAF last Year
Period 90 % || 50 % Average 10 % (1991-2020)
| APR-SEP || 4276 |[ 5135 | 82 | 6421 | 6264 |
APR-JUL | 3734 || 4554 | 80 | 5736 | 5668 |
13317000: Salmon R at White Bird, ID
90.000 2016 Apr-Jul volume was 93%, 5302.8 KAF, Average is 5732.3 KAF
80,000 ’*1 / \b
Whitebird Forecast Apr — Jul 70,000 1 f/ Ll \
80% 4554 KAF ! Vo \
¢ 60,000 /—
T 1 /\ { ’ A AN
S 50,000 i —
& U AN
S 40,000 AV Y
i | iy s
= 30,000 r/m\ j"a arnv /A NN \
ey =N
20,000 A | /- \ \\
10,000
T2 2 REeCce82ecdsrteiIgaq@eeel
gg;gggaagahhhhzcccgiii
=== "<<<22222"3535 " 335

2024 Salmon

10-25-75-90

—=Estimated
SimilaryT
Last Yr
e Projected

e CLTENT
—-—--Median
Max-Min
Updated
T-Mar-24

Similar Year
2016




13317000: Salmon R at White Bird, ID
1973 Apr-Jul volume was 55%, 3163.1 KAF, Average is 5732.3 KAF

2024 Whitebird Forecast Apr — Jul
80% 4554 KAF

1973 Runoff 3163 KAF

2010 Runoff 5336 KAF late melt If hits 50,000

CFS, won’t be
for many
days

2013 Runoff 4401 KAF

13317000: Salmon R at White Bird, ID
2013 Apr-Jul volume was 77%, 4401.0 KAF, Average is 5732.3 KAF

10-25-75-90

B \

——= Estimated
SimilarYr

I/ il

Last Yr
e Projected

e CLTENE

p— |

-------Median

WERASS
W

i P

Max-Min

Updated
7-Mar-24

Pl ¥

Similar Year
2013

Mar1

90,000
/ \ 10-25-75-90
80,000 A \ == FEstimated
// \ SimilarYr
70,000 —
] A / / \ = Projected
E 60,000 /. e Current
(3] T / \ f = -------Median
> 50,000 —
8 o NR/NEER T
c 40,000 / AL Updated
3 r/ | \ ’,-‘ \,_\ \ 7-Mar-24
BRSSP ANISES
T At \A \ 1973
20,000 A Vi \ N\
10,000
0 + T T T T T T T T T T T T T T T T T T T T T
§ 55525558335 %2555%533555 90,000
= = = <<<=22222”°333 555 ;
80,000
13317000: Salmon R at White Bird, ID 70.000
90.000 2010 Apr-Jul volume was 93%, 5336.0 KAF, Average is 5732.3 KAF ’
’ / \ 10-25-75-90
80,000 A \ —= Estimated E 60,000
// \ Similaryr Q
70,000 — Last Yr > 50,000
n / / \ e— Projected ©
60,000 : —_— o
E /\ / \_ () Currgnt p 40,000
> 50,000 { - Medan S +
I W\ | Max-Min %
: NUNETCSEE
P 40,000 """\," _"\—\ Updated
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20,000 _ / 10,000
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0
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2024 MF Salmon 85% of Median

SNOW WATER EQUIVALENT IN MIDDLE FORK SALMON 2023 — wet spring

Snoww Wiyater Equivalaemrnt (im.)

4

Current as of 03/07/2024;
% of Median - 85%

% Median Peak - 67%
Days Untl Median Peak - 34

2013 — similar SWE

% Median Peak SWE
Median (91-20)
Stats. Shading

Percentile - 28 = 2024 (3 sites)
20 — 023 (3 sjtes)
2018 (3 sites)
— 2013 (3 sites)
20
2024 1 03 st
0 2013\ Vg i
20133 e
0
Oct 1 Nov 1 Dec 1 Jan 1 Feb 1 Mar 1 Aor 1 May 1 Jun 1 ul 1 USDA




BANNER SUMMIT, I (312) SNOW WATER EQUIVALENT
Today Banner

Reset Range Link to data: CSV / J50N

40

Current as of 03/07/2024:
% of Median - 86%

% Median Peak - 63%
Days Until Median Pezk - 35

Median Peak SWE
Median ('91-20)
Stats, Shading

Summit is

86% of

Snowvw Water Equivalent (im.)

y e o Median same
— 03 as 2013
1988
On average,
MF peaks
when Banner
IS about 60%
0ct 1 Nov 1 Dec 1 Jan 1 Feb 1 M 1 Apr 1 May 1 Jun 1 W1 (SDA melted_



MF SALMON - MIDDLE FORK LODGE (MIDI1)
Forecasts for Water Year 2024

Natural Forecast

ESP with 10 Days QPF Ensemble: 2024-03-07 Issued: 2024-03-07

2024 MF Salmon

| Forecasts Are in KAF

30 Year 2013 Runoff was 608 KAF Similar Year
Forecast EC Average 2023 Runoff was 847 KAF Last Yr
Period 90 % | 50 % Average 10 % (1991-2020)
| APR-SEP || 566 | p94 | 77 | 967 || 905 |
| APR-JUL | 494 | 614 | 75 | 864 | 819 |
13309220: MF Salmon R at MF Lodge near Yellow Pine, ID
16.000 2013 Apr-Jul volume was 80%, 608.3 KAF, Average is 763.5 KAF
’ ) (\ { 10-25-75-90
14,000 ] ( | A == Estimated
MF Salmon Forecast Apr — Jul m H \ Smiant
0 12,000 Y —— Last YT
75% 615 KAF | , \ } ﬂ V) \ —— Projected
E 10,000 | —Cum_ent
Q -——----Median
E‘ Max-Min
© 8,000
E Updated
S 6,000 7-Mar-24
)
4,000
2,000
0 — : — . —— ———
tegegdgLeeegelesIscIiagesey
1] 1 JE S T S = A T T .
==3§5$5<35525§:§8§°55558°>333



MF Salmon River blowout
August 17, 2022
Velvet Falls and near
Ramshorn Creek
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Avalanche
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Peak Streamflow for Idaho

@ Click to hide state-specific text

Idaho Water Science Center | Subscribe to Water Alerts | Threatened and Endangere

USGS 13317000 SALMON RIVER AT WHITE BIRD ID

Water Date Gage Stream-
Year $ $ Height $ flow $
(feet) (cfs)

1983 1983-05-31 31.04 91,100
1984 1984-05-31 30.93 90,200
1985 1985-05-25 24.75 48,000
1986 1986-06-01 32.56 97,200
1987 1987-05-01 21.50 30,900
1988 1988-05-26 22.43 35,600
1989 1989-05-11 24.34 45,800
1990 1990-05-30 22.36 34,700
1991 1991-06-13 23.52 41,300
1992 1992-05-09 20.69 27,300
1993 1993-05-21 27.46 65,100
1994 1994-05-13 21.68 31,900
1995 1995-06-05 28.27 70,500
1996 1996-06-10 31.69 96,300
1997 1997-05-18 32.26 101,000

Annual Peak Streanflow, in cubic feet
per second

25080

20000

15680

16080

5000

USGS 133892286 HF SALHON RIVER AT HF LODGE NR YELLOHW PINE ID
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Looking for that Strong EIl Nino...

Monthly sea surface temperature Nino3.4 Index values

every El Nino since 1950
2.0

1.0 -

El Nino threshold
0.0

La Nina threshold

-1.0 2022-2023

Difference from average temperature (C)

-2.0 -
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128%

PrinVExport

April 1, 1983
+2.2

Snow Water Equivalent
Percent NRCS 1991-2020
Median

B - 200

139%
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e . 175%
B 150%
[ 125%
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104%
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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
78

e
Apr-Sep

Spokane
River nr
Post Falls
51

71

45

S0



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
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