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Jeff Anderson, Hydrologist ‘/'1:,

NRCS Snow Survey and Water Supply Forecasting Program

Reno, NV Ward Creek #2 snow course, Elev. 7,100ft

Lake Tahoe Basin, Year unknown

Nevada Water Resources Association — Fall Meeting 2016 Phots crdit- UNR Archive
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Dr. James E.
Church
1869-1959

 Photo Credit: UNR Archive ][ !

Classics Professor
University of Nevada, Reno
Taught: German, Latin,
Literature, Art History
Helped establish Nevada Art

Museum
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Scientist: World Traveler:

Father of Snow Surveying Established snow survey programs in
Mountaineer: Himalaya and Andes in 1947 at age 78

1st European ascent
Mt Rose 1895
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Owned a Circular, Tree House
at Lake Tahoe
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Caption on image: Tree House, Lake Tahoe, owned by James E. Church.
Photos: taken 1941 and 1955
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Invented
Mt Rose Sampler
1908-1909

;- First Western

. Water Supply Forecasts
Lake Tahoe Rise
1910

Established the earliest
Lake Tahoe snow courses
1910-1916
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Mt Rose Sampler
1908-1909

Seamless, 20 gauge, steel tube

Lengths up to 10ft, built in sections for deep snow
Alternating slots 1/16” wide and 4” long.

Outside of the tube is calibrated in inches.

High carbon steel, serrated cutter.

The inside diameter of the tube is larger than the
diameter of the cutter, and the shoulder between
them prevents the core from falling out when the
tube is withdrawn from the snow.

Tubes coated in shellac to prevent rusting and to
keep the core from sticking.

Inside diameter of cutter 1.5” which means 1 inch
of water in the snow will weigh slightly more than
1 ounce.

Specially calibrated scale is necessary for use
with this tube.
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Dr. James Church with wife Florence




Snow Courses

Show courses are permanent measurement transects. Spaced
/ snow tube measurements are made and averaged together.

0 N RC Natural Resources Lamoille Canyon #5 Snow Course, Ruby Mtns, Humboldt Basin,
=/ Conservation Service JRCTULWEA
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This note from
1913 shows
that the original
Mt. Rose
SNnow course
consisted of
153 points.

In 1947 it was
reduced to 12
points

More recently
It was been
reducedto 5

points.
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viount Rose, 9000 ft., 105
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Lake Tahoe &
Truckee Basin

7 sites have snow data
records that start
between 1910-1916

No other watershed in
the US has an older
snow water dataset



Snow survey camp
on shore of Lake Tah

oe

Photo Credit: UNR Archi

ONRGS

Early Lake Tahoe Snow Surveys
were accomplished by boat
Using the cabin cruiser named
Mt. Rose and smaller boat
called Skidoo.
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History of Snow Surveys

1908 - 1910 — Snow survey tools and techniques invented by UNR profs: Dr. Church and Dr. Boardman
1917 — California Cooperative Snow Survey Program begins - Sacramento and San Joaquin basins

1919 — Nevada Cooperative Snow Survey Program begins - Truckee, Carson and Walker basins
1920-1928 — Other western state cooperative programs follow in ID, WA, MT, UT, OR

1935 — Congress creates Federal Snow Survey Program as a result of Dust Bowl

U.S. DEPT OF AGRICULTURE

FEDERAL - STATE
COOPERATIVE
SNOW SURVEYS

SNOW COURSE

MARKER SNOW COURSE

SNOW COVER-RUNOFF FORECAST
f‘
DIVISION OF IRRIGATION

BUREAU OF
AGRICULTURAL ENGINEERING

MARKER

NATURAL RESOURCES
CONSERVATION SERVICE
USDA

1935-1939 . . e 1994-present
Bureau of Ag Engineering ' Natural Resources

Soil Conservation Service . !
Conservation Service
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Today +300,000 snow course
measurements to date

Photo Credit: NRCS Evan Smith



Ward Creek #2 Snow Course, Lake Tahoe Basin, 7100ft
April 1 Snow Water Content for Years 1913-2016
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2015 measurement

First snow free measurement in last century ~
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Lake Lucille Snow Course, Lake Tahoe Basin, 8,188ft
April 1 Show Water Content for Years 1913-2016
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2015 measurement = 18.1 inches

2.4 inches less than any other year in last century
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April 1st Snow Course Measurements at the 6 Oldest Snow Courses
Lake Tahoe Basin for Years 1910-2015 (n=576)
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The advantage

of SNOTEL —oNOTEL
(daily data)

VS SNOW courses

0o

A Snow
Course
(monthly
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12/1/1987
1/1/1988
2/1/1988
3/1/1988
4/1/1988
5/1/1988*’
6/1/1988

Water Year 1988




United States Department of Agriculture

o NRCS Natural Resources National Water
J Conservation Service 2nd Climate Center

nwcx:num_|nhmlus| Il'rndul:ls| nubaatinns|ueus| Parl:nerziipsl(:nnhctﬂs Map Help
4701 i . Calgary

b Selected Stations: )
= ONTARIO

Laks 1
Mt roda ]
. 5 Alakd | Cot
Winnipeg *® Wipig T
¥ Lukg of
the Woads -
T —" i 4
W, Lake = A -
NN siperier v "
NORTH » =7

DAKOTA AP QG T

* Nevada NRCS Snow Survey Program

L ]

The MRCS Snow Survey Program provides mountain snowpack data and streamflow forecasts for the
s01  western United States. Applications of snow survey products include water supply management, flood
oAR control, climate modeling, recreation, and conservation planning.
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New Map Features —coming soon

* New functions:
e Delta, Snow Density, Water Year Peak

e Basin calculations based on HUCs
e Data analysis can be exported to .CSV

Beta Version features available for testing at:
http://www.wcc.nrcs.usda.gov/webmap_ beta/index.html

Note: Data may not be updated in real time and bugs are still
being worked out.



United States Department of Agriculture

National Wat
@JNRCS Natural Resources - c:r:-:;:: ce:t:: Average

Conservation Service _
NWCL':Hm|AImuIUs| Pmdm:ls| mhﬁcaﬁnns|ueus| Parl:nus]ips|€nnh|:tl.ls Pe”Od Of Record

Pt 2 March 1 Snow Density
W 7 % varies from
A 25-30% in Rockies
.-zbg,%ON;j}m to.up to |
ko 30-40% in the Sierra
3 % and Cascades *

.'_ ;‘.,.., # -
.." b s
- gt i
_Cascadia || -

- Basin

Snow Density
POR Average
Beginning of March

N : 50%
|
0%
I =5%
T =z0%
25%
[ z0%
1 15%
[ 1=10%

Sites with less than 20 yesrs of data |
excluded
T Raturs kesaunces
\Q} P\| e st S
Created 5-16-2016, 0445 FM POT

: —Arkan;




United States Department of Agriculture

Natural R National Water
\Q}NRCS Conservation Service and Climate Center March 1, 2016
S| Shneis | ehet | Aite | e | Puitoton | Eoein . _ _ Snow Density was

p Selected Stations: 2205

> much higher than the
+
_ 4 & 0 average levels across
: ' -
. the west. A
Cascadi g MONTANA Lol 8i
a;:::nn e . 2 Hémi '.@ & .
Ny 4 5o ‘90 -
o JBillings -
Lake
Cahe
Pi
SOUT
‘ .4 N b
4 »
4 i ] l.u'tut 3 =
[ ] ; : h f.:ﬂf
(5] g ’F ; L
313 4ol i N1 T
.: » S TAT
:.'I Snow Density -. L B 'S- I N T . =
‘,'” Beginning of March, 2016 NE_“:-AI‘-'A [ ‘ "r
E . =0 W AR 1\
. [ LA | - |
U: . 0 : !- e [ ] I Arkansas
m
[ |== < """
ii [ 253% - ; : o : ! : J =
1 o . T EER O i i L o .
"-:1 1 15% : SRR : W e ., |
rl [ 1=10% 4 (s 4 :
5 i !
:; -:Q;[\P-JT Chiiuchon ks e C'A};'I':I-‘ORNI A : Y B o8& Amarillo
| ceamaeen i, B ; e




+ < 6 il e Y w @ -
i O ";- g
E] : ':__-. -:: "_l O
YR NTA T £ ,')3
,lkk.i' &) _‘_‘:.-E‘ - \‘.‘.'L-.
WV = Elko A,
e ij
C 5 £y =
(% @) - o
S & :
?“ &7 e, ‘; :‘ ‘3
P &F 9 ;
TR e ST, e/
by : ’-'ill- ;I?j,CalsonCit-,r :,;c.: 4 - 8 Ji' 5:7' I
hor .IC-_; NE_ ‘h,y i _"5 ::.- % L @"heela Peak
0 &
.."f-”' il =
amentol = ST - -
|__5‘%_L}' %, >
! A" o] Q
Snmow Density NEVADA
Records (POR])
Beginning of March, 2016
- ‘“ghEE-t SaintGeorge o
I znd Highest %
[ 2nd Lowest / : 3
P T ]
- _oweast -7% ‘i La;%egas ’ , Henderson
Sites with less than 20 years of data “ -
or lowe variabilty excluded A
" T hature kesources " ‘0 ; ¢ L .
""-Q'r '-.| I'I"\—E.:I Ciorpgesae Doy Sepvica ; i
D

=== =l Bt N L

-
-

March 1, 2016
Snow Density
set, or came close to,
record levels in
eastern Nevada




United States Department of Agriculture

Natural Resources Conservation Service

3 .
= R
5 s ~ (3 LA 5 )
f i 0O 40 lg { & ¢ =
@ :,? 2 2 F : ; cpf ‘:“ C‘; %}
Fan., ) - rAa & [
o1 G’ ¢ S 2 L .o’ 5 B
— . h = vk ah 1 =l
(5] _ /| & i ’:j & o:r g i
OR NIA i 5,’ . 7 FEORNIA & & i~ |
‘.'&\-.t.‘ Ao \'I‘T - \":':_-] \L“ b }"‘}‘V - \"_f:]
o § Bk ¥ oY > 5
£ <
=
O ! < o & 5
2! | _ i T 2 F ;
3% o ’ X 2%
j - <4 : =~ F ;
2 ey » $ (|
& o , ) |8 5 £ o ] ) |
r &* 1 1 3.0 . 1 4 4‘4 Q i
Ty A r y Q 7 g-zu : ¥ or & o) , -}
g i & it | e ®d 3 - Ck
Y -Pe 8 a4 ot 7 Py aon iy Pl o & Ta ol
e = % = K L |t e d A o
& o : § CWhed &5 o 3 2 A AT Sheet
J 2 o T A Fia K
oy g 47 £ frs A : L | - ,.;
W ! ST ‘B 1 o & o
7S .5 B i P ' o
o o ] ramento; 2= % 4 : o gt
~ F g ! S kgl 'f‘ -« v ~ 'y
T A 3 ; r e S ,
e A s G = ¥ L S tockton i ISl T 9| " o g ]
frcktan__ i 4 i . NEV ADA & A —— Ty NE VAD A = it
Snow Water Equivalent B . Snow Water Equivalent Date =
Water Year Peak B : | of Water Year Peak
Percent of POR Median g : X r ‘:.-_,- POR Median Departure £
e ; 2016 '
¢ : Saintled s SaintGed
H : zoox ¥ 3 5 B : G0 dsys e : -
¥ F
. 7 B 5 csys :- i %
I:I ol 1‘ I:I = dEYE :,_,v ! LMt Whilreey :}.:-. .r-:\ ‘:
h =+ =
] 125% 1 15days ¥dn e %
[ 100% 1 [ odays i % ~ = “;(.‘ Las Vegas * o Henderson
-~ i %
[ 5% || [0 15 0eys
- [ -20 0y 2016: However, peaks were

N 25% ; I -5 days
- e peaked near to above median e reached 15-40 days before POR

Sites with less than 20 years of et amounts. Sites with less than 20 years of data median peak dates

or lows variabilty excluded or lows wariabilty excluded




Station (508) WATERYEAR=2016 (Daily) NRCS National Water and Climate Center - Provisional Data - subject to revision
Tue Aug 16 13:49:00 GMT-08:00 2016

30-Day Daily Table
7-Day Hourly Table
Water Year Chart (SWE and Precip)
Site Page

Bites with less than 20 years of dats
| - or low variability excluded |
| M2 ~ foatgrs Kesaurces

\Qf I‘Il"-. | EE;' Lo e L Spivica

|
N[ Etre
|
|
|
|
1
|

375
35.0
32.5
30.0
275
25.0
225
(5] s
@ 200 PREC B1-10 Average (in)
& 175 — PREC WY 2016 (in)
15.0 SWE 81-10 Median (in)
125 SWE WY 2016 (in)
10.0
75
5.0
2.5
0.0 : - - - - -
B = = & B8 B ©8 B8 ©® © B & & Hagan'sMeadow
%] z i & - i 5 o E = d 7] pv,
v g 2 =5 KL = & £ = 3 : Station ID: 508
G g s state: California
) _ = Network:  SNOTEL
L 1898 m - County: El Dorado
% i) Elevation: 7776 fi.
e e ] Latitude: 38 a5
| Snow Water Equivalent Date | Longitude: -119.94
|  of Water Year Peak | | \ HUC: 160501010302
| POR Median Departure | . |
| 2018 | _ L) -2 days T ¢ Snow Water Equivalent Date of Water Year Peak for 2016
! | ELEETE " N T ! value: 02-03 Anomaly (POR): -44 days
i : ; Lake Tahoe- Mis POR Median: D3-23 NRCS 1981-2010 Median:
| B <5 csys ID ks ation ~, = P3kaTahoe % of POR Median: 75% % of NRCS 1981-2010 Median:
B 20 days ; (ﬂj -26 days’? % 8 days POR Average: 03-20 NRCS 1981-2010 Average:
[ | [P % of POR Average: TE% % of NRCS 1981-2010 Averape:
||| 15 eys ! : _
| [} Dy Percentile (POR): D # of Observations (POR): 37
|
[ -15days ; Maximum (POR) (year): 05-05 (1923) Maximum Rank (POR): 38
[ -a0 days : Minimum (POR) (year): 02-09 (2015) Minimum Rank [POR): 1
|
I Data Reports Export CSW
B = 60 days .
|
[
|




United States Department of Agriculture
Natural Resources Conservation Service

S
SunValley
-
Reno" Spatis
Truckee
: KO 16050102
69%
2 e
']
King{F ear 0 ﬁ'to‘l*l
. - Car sopCity
American Zz Lake Tahoe
20128 16050101
- T “3 fﬁ Minden
& .." k— ‘I:'|.|I|||.rl alle
e =
: {_ =y Upper Carson
Fork American 5
STHE] . HUC 16050201
48 month Precipitation T70%
Percent NRCS 1981-2010
Average o
October 1, 2011 through e ’ O .
September 30, 2015
- iso j
I 137 5% = .
[ 125% @
[ 112.5% e .
[ 1o0% =3
[ &7s% -
[ 75%
B a25% 5 ..
B oo

B Mo basin value
& Mo current valus
(D Average is zero

& Mo sverage or not in basin
| Watershed Boundaries

—— Basin (5-Digit HUC)

— Subbasin (8-Digit HUC) B8
i

Strawherry
t

-
i Haite
1=
U 55 %m A
10 mi |

I *]
| .
ﬂ‘t ke Reno, | ¢ '
—= " r1 en of I
: h ﬁ E | .l. A . .___\Truckee g . L
Y1 Fali— D H_2 16050102 RS W= A
[ A RN Gl ) | 76% Silve?
-sp?iiwgf “ O
il | Middle Carson
Middle Carson
HUC 16050202 P 1605[]2?2
(|} R n'!‘nﬂl'
F {
= -
o -\c/iw
aL '!_
z I :
5 » I \merican Lake Tahoe
i = . Walker;
I ! e 0128 1216050101
SLE HUC 16050303 ° _L'a,u_% : A
= " ( -:l j {
. s }
= - ; ( ) [ ™y Upper Carson \
\ Fork American 3 "‘JHUC 16050201 - '
Sath * &0 month Precipitation T1% ik
Percent NRCS 1981-2010 -
o T Average West Walker <
HUC 16050302 October 1, 2011 through HUC ;25{50302
69% . September 30, 2016 &
1
: = 150 East Walker
e e, o [ = 1s0% Hucwusuzm
C B9% I 137 5w . 75%
] 125%

Mono Lake

=Y LAKE

w @ b ,
ai " O ¥
© HUC18090101 Z

] 1128w
1 100%
[ a7.5%
[ ] 75%
B 82.5%
I B = 50%

- Mo basin '.'all_lle %_.i_l

7 7 7%

{




United States Department of Agriculture
Natural Resources Conservation Service

USDA Natural Resources Conservation Service AboutUs | National Centers | State

United States Department of Agriculture

mm

You are Here: Home / Snow

Snow Survey

B Snow Survey Products Nevada NRCS Snow Survey Program
B Water Supply Products
The NRCS W S 2y Program provides mountain snowpack data and streamflow forecasts for the
plications of snow s v products include water supply management, flood

Subscribe

to
Latest Snow & Water Supply Information:

June 1, 2016 Streamflow Forecasts - NEW
Join our email list # " ‘_n:- May 1, 2016 Water Supply Outlook Report

Weekly El Nifio Status Update = (from NOAA)

Today's Snow & Precipitation Update Reports:

= Snow and Precipitation - Percent of Normal
onth to Date | % of Monthly Ave
of Normal Peak
r Year Prec | Monthly Prec

1 C

ONRGS

For snowpack status and
streamflow forecasts this
winter visit:

www.nv.nrcs.usda.gov/snow

Also, subscribe to the

Nevada Snow & Water Supply
Outlook Report

Questions:
Jeff. Anderson@nv.usda.gov
775-858-8500 x152
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