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New - Willow Flat SNOTEL
Installed September 13, 2023

Location: Little Walker Basin
Elevation: 8215ft

Located outside wilderness
~%4 mile from long-term snow course

SNOTEL Sensors
SWE (10ft Water Saver Polypropylene Pillow)
Precipitation (SNOTEL Rocket Gage)

Air Temperature (Apogee ST 300/ RAD06 Shield)
Snow Depth (SnowVue 10— Campbell Scientific)
Soil Moisture / Temper ature (stevens HydraProbe)
Telem etry (GOES — Sutron Geo Anetena and Satlink 3 XMTR transmiiter)
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Key Vocab: Snow Water Equivalent (SWE)
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2023 Summer Field Work Highlights

Poison Flat — Replaced 12ft precip gage with 14ft

Ebbetts Pass — Replaced 16ft precip gage with 18ft,
Replaced bent alter shield from snow cap

Virginia Lakes Ridge - Replaced 14ft precip gage with 16ft,
Replaced bent alter shield from snow cap

Leavitt Lake — Replaced 30ft Rohn Tower damaged by snow creep.
Installed SnowVUE snow depth sensor
Installed RM Young Wind on new tower

Carson Pass — Replaced flat snow pillow,
Installed SnowVUE snow depth sensor over pillow

% . ) Resources
R 2 & e ». s ) Conservation
b i W R TE G L Service
(>, Flying 14t precipitation gage nrcs.usda.gov/
into Poison Flat
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Reminder: SNOTEL Sensor Issue Map

Current Snotel/SCAN Sensor lssues (UT, NV, CA)
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See SNOTEL Sensor Issues

on Nevada Snow Survey Products page:
https://www.wcc.nrcs.usda.gov/ftpref/support/states/NV/web/index.html
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Commaents:

1/18/2024, 8:27 AM
SWE
DECREASING

Pillow undeemeasuring. Midnight
(daily} pillow estimates based on
prec and snow depth data as well
as snow tube measurement. Site
will be visited monthly to support
estimates. Last ground truth 3/19
depth 78, swe 29.1density 37%
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Looking ahead to Summer 2024

Snow Depth Sensor Upgrade
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2024 Blizzard
+10in SWE
+62in depth
Snow Depth
SWE (snow pillow)
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Snow Water Equivalent

Percent NRCS 1991-2020 Median

April 1st, 2023

Porcent NRCS
1991-2020 Median
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Snow Water Equivalent Water Year-to-Date Precipitation
Basin Current Median Pctof Current Median Pct of

Site Name {im) (in) Median (in) (in) Median
WALKER RIVER
Leavitt Lake 9604 | 60.9 55.1 111 44,1 42.6 104 How are BaSIn % Calculated?
Virginia Lakes Ridge | 9400 | 16.7 | 15.7 106 21.7 19.8 110
Summit Meadow  [9313] 201 [17.845)| 113 21.0 18.6(17) 113 _ _ _
Sum of Current SWE (stations with medians)
Lobdell Lake 9249 14.2 |11.5 123 18.3 17.9 102
Sonora Pass g770| 24.8 |z21.8 114 27.3 27.0 101 o
Monitor Pass 8306 | 16.6 |18 | 141 18.6 16.3 114 Divided by
Willow Flat CA 8215 | 16.0 N/A = 17.9 N/A *
Leavitt Meadows | 7198| 8.5 | 1.6 | 531 24.4 25.2 97 Sum of Median SWE (stations with medians)
Basin Index (%) 120 105
In this case Basin is 120%
SUM i X w fe | =Cco/Dd
y A B c D E F G H I VS
1 aley SWE SWE median % median WY Prec WY Prec medi % miedian
2 | Leavitt Lake 9604 60.3 551 111 44,1 426 104
3 | Virginia Lakes Ridge 9400 16.7 157 106 21.7 19.8 110 . . 0
4 | summit Meadow 9313 201 178 113 7 18.6 113 averaging station percentages 177%
5 | Lobdell Lake 9249 14.2 1.5 123 18.3 17.9 102
6 | Sonora Pass 8770 24.8 218 114 27.3 27 101
7 | Monitor Pass 8306 16.6 1.8 141 18.6 16.3 114
8 | Leavitt Meadows 7198 8.5 16 531 24.4 25.2 97
9 |Basin Total | 161.8) 135.3] 175.4 167.4
10 Basin % =C9/D9 | 105% SRSl
L= (=1
R ) Resources
12 | Willow Flat Ca 8215 16.0 M/ A - 17.9 MN/A - excluded .
13 Conservation

Service

0 nrcs.usda.gov/
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EASTERN SIERRA

Only 5 other years with
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Snow Water Equivalent (in.)

SWE (in.)

United States Department of Agriculture

SNOW WATER EQUIVALENT PROJECTION IN EASTERN SIERRA

60

Nov 1 Jan 1 Mar 1 May 1 Jul 1

EASTERN SIERRA
JANUARY 01 SWE COMPARISON

60

50

40

30

20

v Water Year Peak SWE
] Jan 1 SWE

Water Year

Sep 1

This “Normal” Sierra Snowpack

% Median Peak SWE
tedian ('91- The path to a normal snowpack wasn’t linear...

S E On January 1 snowpack was 44%

= Max Proj 7
90% Proj Statistically there was
it g:j ~30% chance of reaching normal peak SWE
30% Proj
10% Proj Of the 17 lowest January 1 snowpacks only
Min Proj

e 2024 (31 sites) 2024, 2008, 2000 and 1996

recovered to a normal peak.
USDA Is “normal” even normal?
S|

Just 13 of the last 44 years peaked between
80% and 120%.

Y 70% of the winters since 1981 have been
v well below or well above “normal”

Median Peak SWE (POR)
Natural
Resources
Jan 1 Median SWE (91-20) Conservation

Service

nrcs.usda.gov/




10 Saianal Paak SWE Vaues
1 — 9912020 Dy rvan baves
112020 Madian Peak SRA
United States Department of Agriculture |
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2024 Peak SWE I
4 nml |
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o s .":}.I' \/ L1
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30 Max % The 15512020 Meian Peak SWE = . % !r} 1 II:
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g 25 Min '__ this walue. = afly - bl |
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o T e Br SR pRaks
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Daily Median

Mow 1 Jan 1 Mar 1 May 1 Jul 1 USDA
—_'-'-'—"- a0

2024 Peak 2024 2024 Median Median
as Percent Peak Peak Peak Peak Jir\ |
of Median SWE Date  SWE Date

Peak (in) (in) . o )

Basin

Lake Tahoe 101%  27.4  2-Apr  27.0  27-Mar L 3
Truckee 105% 284  1-Apr 271 27-Mar fo =55 |
Carson 15% 243  7-Apr 214 27-Mar I\

ey
The madmum of the median dally SWE
walues coours on April 34, This date is not
calculated from the ohserved seasonal
paak SWE dates.

Walker 115% 23.5 9-Apr 20.5 27-Mar
Upper Humboldt  137% 19.6 1-Apr 14.3 2-Apr ;
Lower Humboldt 137% 20.6 9-Apr 15.0 26-Mar

a1
Daree
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UPPER HUMBOLDT

APRIL 10 SWE COMPARISON ¥ Water Year Peak SWE
M SWE on April 10

—-.= Median Peak SWE (period of record)
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SNOW WATER EQUIVALENT IN UPPER HUMBOLDT

® Median Peak SWE
20 |Current as of 04/10/2024; e fa” IEE' .
% of Median - 172% 2023 Median ('91-'20)
% Median Peak - 130% _ ~tats. Shading
Days Since Median Peak -8 . — 3024 (1} sites)
Fercentile - B e 2023 (10 sites)
— 1083 (8 sites)

— 1052 (8 sites)

25

=Now Water equivalent (in.)

Oct 1 Now 1 Dec 1 Jan 1 Feb 1 Mar 1 Apr 1 May 1 Jun 1 Jul 17 USDA
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anow Water Equivalent
Delta

April 10, 2024 minus

April 1, 2024, first of day

N -2 in.
i B -3in.
B =-4in'

& Observalion missing

Crealed 4-18-7024, 01:08 PMPDT

'g' NH‘C - Wt 35l Rescarces ' e
En.l|_|5-.‘|“'l.=.' Hin Sepuice, ‘|

. :

ey
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Since April 1

Lower elevations
Melt underway
up to 4 inches of SWE
5 sites snow free / 6 normal

Higher elevations
+2 to +3 inches SWE
or holding steady
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NEVADA & EASTERN SIERRA

Percent NRCS 1891-2020 Median

Snow Water Equivalent

April 10, 2024, first of day

Porcent NRCS
1531 2020 Median

. =
= 130% - 145%
[ 110% - 120%
[ o - 109%
o L
[ sk - 2%

Since April 1...
% are up,

but mostly due to
e | decreasing medians

‘Watershod Boundaries
— Siate Walersheds

USDA g‘calural qugas_ N
—_— inservalion Servioe
_ United States Department of Agricuiture A

01020 40 60 a0 100
Craaied 4-10-2024

Snow Water Equivalent (in.)

Snow Water Equivalent (in.)

SNOW WATER EQUIVALENT IN EASTERN SIERRA

Current as of 04/10/2024:

%% of Median - 124%

% Median Peak - 105%

Days Since Median Peak - 14
Percentile - 60

40

30

20

0

Mow 1 Jan 1 Mar 7 May 1 Jul 1

SNOW WATER EQUIVALENT IN UPPER HUMBOLDT

30 |[Current as of 04/10/2024:
% of Median - 172%

% Median Peak - 130%
Days Since Median Peak - 8
Percentile - B8

Mow 1 Jan 1 Mar 1 May 1 Jul 1

¥ Median Peak SWE
— Max
Median ('97-'20)
Min
Stats. Shading
— 1024 (37 sites)

® Median Peak SWE
—— Max
Median ('97-'20)
Min
Stats. Shading
— 2024 (10 sites)
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Water Year Precipitation Monthly Precipitation

NEVADA & EASTERN SIERRA

Water Year to Date Precipitation October 1, 2023 - April 9, 2024

Percent NRCS 1891-2020 Median

A\l
Snake

Percent NRGS
1851 2020 Median

[ i
[ 130% - 145
[ riote. i2e%

= % Humboldt
=« | 88% of water year median b d
[ Ma basin valuse
‘Watershed Boundarnies

USDA MNatural Aesources N Mies nr:cs.USd.a-QOVf
=22 Conservaiion Senvice D020 40 B0 80 100 .
S 1nitcd States Department f Agriculture A

Created 4-10-2024
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Upper Humboldt near record January — March precipitation in 2024

Similar to 2017 and 2 inches more than 2023

UPPER HUMBOLDT MONTHLY PRECIPITATION SUMMARY

Link to data: C5V 7 20N
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AVG. SOIL MOISTURE (8",20") IN EASTERN SIERRA

Median (POR)
Stats. Shading

T Soil Moisture
Looking good for an efficient runoff

Current as of 04/10/2024|

Eastern Sierra
Near Median
Similar to April 2023

Avg. Soil Moisture (8",20") (% Sat.)

Nov 1 Jan 1 Mar 1 May 1 Jul 1 Sep 1 LUSDA

AVG. SOIL MOISTURE (8",20") IN HUMBOLDT ABOVE IMLAY

. —_—M
*® [current as of 04/10/2024| ~..~ =

Median (FOR)

=0 oM Humboldt

Stats. Shading
70

/1 —— 2024 (28 sies) Well above median

— 2023 (27 sites)

60 Much better than April 2023

et

Avg. Soil Moisture (8",20") (% Sat.)

i
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Resources
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20 i
Maowv 1 Jan 1 Mar 1 May 1 Jul 1 Sep 1 USDA nFCS.-USd.E,.gDVf}
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NRCS Streamflow Forecasts for 2024 and beyond

NRCS has transitioned to M* Forecasting System
(Multi-Method Machine Learning Metasystem)

« M* uses machine learning to pick predictors for six different statistical models.

* The system combines results to produce an ensemble mean.

« The skill of the ensemble mean generally equals or exceeds the skill of the individual models.
« Multi-model approach insulates against individual model vulnerabilities on a particular year.

« The NRCS continues to publish a single forecast distribution and the way the distribution is
interpreted remains unchanged.
Primary NV-CA Forecaster: Gus Goodbody angus.goodbody@usda.gov
For more information:

Fleming S.W., Garen D.C., Goodbody A.G., McCarthy C.S., Landers L.C. (2021). Assessing the new Natural Resources Conservation Service water supply

forecast model for the American West: A challenging test of explainable, automated, ensemble artificial intelligence. Journal of Hydrology (602) 126782.
https://www.nrcs.usda.gov/sites/default/files/2022-11/Assessing%20the%20new%20Natural%20Resources%20Conservation%20Service%20water%20supply.pdf

Fleming S.W., Goodbody A.G. (2019). A machine learning metasystem for robust probabilistic nonlinear regression-based forecasting of seasonal water
availability in the US West. IEEE Access, 7, 119943-119964, doi:10.1109/ACCESS.2019.2936989.
https://www.nrcs.usda.gov/sites/default/files/2022-11/A%20Machine%20Learning%20Metasystem%20for%20Robust.pdf
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https://www.nrcs.usda.gov/sites/default/files/2022-11/Assessing%20the%20new%20Natural%20Resources%20Conservation%20Service%20water%20supply.pdf
https://www.nrcs.usda.gov/sites/default/files/2022-11/A%20Machine%20Learning%20Metasystem%20for%20Robust.pdf
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Forecast Exceadance Probabilities

Forecast Forecast Eannnnn Drigr = =««=-- Future Condifions ------- Wetter - ----- >
Point Period Labels on chart represent volumes of water expressed in thousand acre-feet.
47 a8 115 142 183
Lake Tahoe Net  Apr-Jul —— | F
Inflow 101
T2 83 90 99 110
L Truckes R ab Apr-Jul | —
Boca Reservoir 70
225 255 275 205 320
Truckee R at Apr-Jul | -
Farad 225
135 158 174 140 215
EF CarsonRnr  Apr-Jul _ [
Gardnerville 164
44 5 56 61 68
WF CarsonRnr Apr-Jul P | “
Woodfords 45
111 143 165 187 220
Carson R nr Apr-Jul | “
Carson City 133
130 150 165 195 230
Carson R at Ft Apr-Jul _l |*
Churchill 131
125 145 158 171 191
WWalkerRbIL  Apr-Jul _ |
Walker R nr 153
Coleville T T T T T T T
40% 60% 20% 100% 120% 140% 160% 180% 2008

Parcant of Madian (1904207200

Legend

Eastern Sierra Forecast Summary
April 1, 2024

50% exceedance forecasts range from
103-125% of median
92-104% of average

Most forecasts are between
the ~50t and 60t percentile

95% or 90%
Exceedance

[ |

Thers is 3 85%'80% chance that
fowes will exczed this volume

70%
Exceedance

50% 30% 10% or 5%
Exceedance Exceedance Exceedance

S

There s a 5% chance that There is a 30 chance that There is a 10%/9% chance that
flows will exczed this volume fiowes will exczed this volume fiowes will exczed this volume

Conservation
Service

There is a 70R% chance that
Tiowes will exceed this volume

nrcs.usda.gov/




Forecast
Point

Forecast Exceedance Probabilities

Forecast % ------ Drigr ------- Future Conditions Wetter - -----=

Period Labels on chart represent volumes of water expressed in thousand acre-feet.

Marys B nr
Deeth

Lamoille Ck nr
Lamoille

NF Humboldt R
at Devils Gate

Humboldt R nr
Elko

SF Humboldt R
abv Tenmile Ck
nr Elko

Humboldt R nr
Carlin

Humboldt R at
FPalisade

Rock Ck nr
Battle Mountain

Humboldt R at
Comus

L Humboldt R nr
Faradise Valley

Martin Ck nr
Faradise Valley

Humboldt R nr
Imlay

39 47 52 57 65

Humboldt Basin Forecast Summary

April 1, 2024

Aprdul | oy
26
30 36 40 44 50
Apr-Jul |—F|H
26
48 G0 68 76 28
Apr-Jul —F |F
18
168 210 240 270 310
Apr-Jul 4_ |F
69

102 121 135 149 168

All April-July forecast exceedances
are above 100% median

Aor-d | o
a2

255 320 370 420 505

A | p——
100

295 365 420 475 570

154-639% of median
138-267% of average

A | p—

50% exceedance forecasts range from

109 .
” 5 s " Most forecasts are above the 85" percentile
Apr-Jul [ |
6.1
245 310 360 410 495
Apr-Jul [ | |
79

a 12 14 16 20

Apr-u | | p——

5.8
18 23 26 29 34

Apr-ul - | p—_—
11

1m 230 275 325 405

Thers is 3 85%80% chance that Thers iz 3 T0% chance that There is 3 50% chance that There is 3 30% chance that

Apr-Jul - | Te—

a2
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Where we are
coming from...
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Humboldt transitioned from 2022 (one of the worst years) followed by two strong snowpacks
Streamflow levels well ahead of last year at this time

USGS 10318500 HUMBOLDT RY NR ELKO, NV
{Drainage area; 2779 square miles, kength of record: 85 - 86 years)
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UPPER HUMBOLDT
APRIL 10 SWE COMPARISOM 7
WY Peak SWE

- B SWE on Date (Apr 10)
=== Median Peak SWE (POR)
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I Humboldt R nr Elko Snow to Flow Plot
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https://www.wcc.nrcs.usda.qov/ftpref/support/states/NV/web/streamflow.html

Snow-to-Flow Charts

Humboldt near Elko
4/9/2024 519 cfs
4/9/2023 304 cfs

Humboldt near Imlay
4/9/2024 967 cfs
Reached that flow on 5/7 in 2023

Natural
Resources
Conservation
Service

‘nrcs.usda.gov/



https://www.wcc.nrcs.usda.gov/ftpref/support/states/NV/web/streamflow.html

Summary:

Another strong water year
Back-to-back above normal snowpacks statewide
Slow Start but Strong January — March precipitation
Excellent baseflows coming off last year’s amazing snowpack
Current soil moisture will help produce an efficient runoff

April — July Seasonal Streamflow Forecasts
Eastern Sierra near normal
(ranking in the 50" to 60" Percentile)

Humboldt Basin well above median and average
(ranking >85" Percentile)
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Natural Resources Conservation Service

Nevada Water Supply Outlook Report
April 1, 2024

NRCS Snow Surveyars Evan Smith and Volerie Bullord measure Mount Rose Snow Cowrse on March 26, 2024
Credit: Jeff Anderson

112th Snowpack Measurement at Mount Rose Snow Course

Mount Rose snow course has the longest snow water measurement record in the country
and most likely the world. Dr. James E. Church from the University of Nevada Reno is
considered the father of snow surveying. In the early 1900s Dr. Church developed the snow
tubes design still used today by snow surveyors to core and weigh the snow water content of
the snowpack. The first Mount Rose measurement was made in 1910. This year’s
measurement at Mount Rose averaged 99 inches of snow depth and 37.8 inches of water
content which was 111% of normal. To learn mare about Dr. Church listen to KUNR's recent
story highlighting his impact on water management for more than 100 years.

Subscribe

to the monthly
‘ snow and water
o outlook report

Website:
https://www.nrcs.usda.gov/nevada/snow-survey

Products Home Page:
https://www.wcc.nrcs.usda.gov/ftpref/support/states/NV/web/index.html

Jeff Anderson
Water Supply Specialist
jeff.anderson@usda.gov

775-834-0913
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https://www.nrcs.usda.gov/nevada/snow-survey
https://www.wcc.nrcs.usda.gov/ftpref/support/states/NV/web/index.html
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