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Ward Creek #2 snow course, Elev. 7,100ft
Lake Tahoe Basin, Year unknown 
Photo Credit: UNR Archive

From Dr. Church to the Cloud,   
100 years of Snow Data at your Fingertips



Scientist: 
Father of Snow Surveying
Mountaineer:
1st European ascent 
Mt Rose 1895

World Traveler:
Established snow survey programs in 
Himalaya and Andes in 1947 at age 78

Classics Professor
University of Nevada, Reno

Taught: German, Latin, 
Literature, Art History

Helped establish Nevada Art 
Museum

Dr. James E.
Church

1869-1959 
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Owned a Circular, Tree House 
at Lake Tahoe

Caption on image: Tree House, Lake Tahoe, owned by James E. Church. 
Photos: taken 1941 and 1955 
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Established
Mt Rose Observatory
1906

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tube is withdrawn from the snow.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.

Dr. James Church with wife Florence Ph
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Snow courses are permanent measurement transects. Spaced 
snow tube measurements are made and averaged together.

Snow Courses

Lamoille Canyon #5 Snow Course, Ruby Mtns,  Humboldt Basin, 
Year unknown 



This note from 
1913 shows 

that the original  
Mt. Rose 

snow course 
consisted of 
153 points. 

In 1947 it was 
reduced to 12 

points

More recently  
it was been 
reduced to 5 

points.



Present day
Church Cabin &
Mt Rose Snow Course



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

Years of 
April 1 

SWE Data51

100

94
84

39

9843



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

Snow survey camp 
on shore of Lake Tahoe. Ph
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1939-1994
Soil Conservation Service

1935-1939 
Bureau of Ag Engineering

1994-present 
Natural Resources 

Conservation Service

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 

History of Snow Surveys



12

Today +300,000 snow course 
measurements to date
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Beginning in late 1970s
SNOTEL

“Snow Telemetry”



Snow Depth Sensor

Air Temp Sensor

Shelter Enclosure w/
Datalogger and Radio

Solar Panel

Precipitation Gage

Snow Water Sensor (Pillow)

Meteorburst Antenna

Soil Moisture / Temperature



The advantage
of SNOTEL 
vs snow courses



Interactive Map
www.nv.nrcs.usda.gov/snow





Interactive Data Map

Sidebar 
controls how 
data is 
displayed on 
map

Legend title 
defines 
selection



Map Controls

Streamflow / Prec

SWE







New Map Features – coming soon

• New functions: 
• Delta, Snow Density, Water Year Peak

• Basin calculations based on HUCs
• 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. 



Average 
Period of Record

March 1 Snow Density
varies from 

25-30% in Rockies 
to up to 

30-40% in the Sierra 
and Cascades



March 1, 2016 
Snow Density was 

much higher than the 
average levels across 

the west.



March 1, 2016 
Snow Density 

set, or came close to, 
record levels in 
eastern Nevada



2016: Most sites had SWE 
peaked near to above median 
amounts.

2016: However, peaks were 
reached 15-40 days before POR 
median peak dates
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Example of Station 
and Basin Data

Display

Cumulative Drought 
Deficit



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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