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Western Water Budget

Most of the West’s 
water comes in the 

winter and falls in the 
mountains

Western US 
Average Annual 

Precipitation





Western Snow Surveying Began Here

Father of Snow Survey
Dr. James E. Church 
Classics Professor

University of Nevada, Reno



In 1935, as a result of the dust bowl, 
Congress appropriated $15,000 to the Bureau 
of Agricultural Engineering to… 

“Conduct snow surveys for the purpose of 
forecasting irrigation water supplies, and 
to develop uniform equipment and 
methods for snow surveying and water 
supply forecasting.”

The program was transferred to the SCS in 
1939.

Dust Bowl leads to
Federal Snow Survey 



Streamflow forecasting 
consolidated in Portland at the 
NWCC

CO, ID, MT, OR and UT 
are DCOs overseeing data sites 
over multi-state boundaries, 

AZ, CA, NM, NV, WA are Water 
Supply States that offer data 
dissemination
and product delivery.

Today’s Snow Program Structure
National Water and Climate Center (NWCC), 

Data Collection Office (DCO) 
Water Supply States (WSS)



Snow Course



9

Snow core is removed from 
snowpack and weighed to 
measure water content

Program wide +300,000 snow 
course measurements to date



Key Vocabulary: 
Snow Water Equivalent (SWE)





SNOTEL
“Snow Telemetry”



Manual 1st of Month Data



Depth Sensor

Temp Sensor

Shelter Enclosure w/
Datalogger and Radio

Solar Panel

Precipitation Gage

Snow Water Pillow

Ground Truth Markers

Meteorburst Antenna

Soil Moisture / Temperature

SNOTEL



SCAN 
Soil Climate Analysis Network

 Liquid Precipitation
 Soil Moisture / Temp
 Air Temp
 Wind Speed / Direction
 Solar Radiation
 Relative Humidity
 Snow Depth



SNOLITE  Snow Depth
 Air Temperature

 Soil Moisture / Temp
 Precipitation

Aerial Marker



(856)
(220)

(947)



(82)

(9)

(7)

(45)



Data are ultimately used to provide water 
supply information to the public

Streamflow
Forecasts

Water Supply 
Outlook Reports



DATA and FORECAST USES

Irrigation Hydro Power / Water Management

Wildlife and Fish

Flood Forecasting

Recreation



Agriculture

A Measure of Snow
Economic Case Studies
of NRCS Snow Program
2008



Streamflow Forecasting
• Forecasts predict the total volume of water of water that will flow past 

a stream gage during a specific period (generally Apr 1 – July 30).
• Volumes of water are given in thousand acre-feet (KAF)

Apr-Jul Target Period



Year                  ‘15        ‘12     ‘09     ‘84     ‘06       ‘83 
A-J KAF             40      150    200    300    450      675

Even a 2nd

graders can 
grasp the basics 
of how 
the NRCS 
forecasts 
streamflow…April-July Streamflow Volume



Streamflow Forecasting
• The mission of the program continues to be water supply 

forecasting, although the techniques have changed.

Merchant Calculator 1920-1950s Excel – Viper Software 2000s



Streamflow Forecasting
• What forecasts tell us

• How much water to plan for. This may help predict if a 
reservoir is expected to fill, and thus how much water will 
need to be released.

• Will there be surface water shortages
• Helps irrigation districts determine water allocation amounts
• May help farmers choose what crops to plant or how many 

cuttings of alfalfa to expect.

• What forecasts don’t tell us 
• If it will flood
• When the peak streamflow will occur
• When a minimum flow level will be reached



Forecast Challenges
• Early season forecasts have many unknowns based 

on future conditions

• Extremes 
Record precipitation, temperatures, streamflow
Multi-year persistence of drought



1981-
2010 
Average

Most Probable 
Forecast if 

Future Weather 
is near Normal

Most Probable 
Forecasts if 

Future Weather 
is Drier than 

Normal

Most Probable 
Forecasts if 

Future Weather 
is Wetter than 

Normal

Interpreting Streamflow Forecasts

90% and 70% 
chance of 

getting at least 
this much water

30% and 10% 
chance of 

getting this 
much water

There is still a 
10% chance of 

less water

There is still a 
10% chance of 

more water



Forecast 
Products



Numbers 
inside boxes 
are KAF for 5 
exceedances
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2017 
Forecast 
Review

Same tool 
displays 

observed flow 
for past years

https://www.wcc.nrcs.usda.gov/wsf/Fcst_Chart/

https://www.wcc.nrcs.usda.gov/wsf/Fcst_Chart/


Nevada 
Snow Survey

Website
www.nv.nrcs.usda.gov/snow/







Report Generator 
allows for custom 
reports. 

Once a report is 
made it is can be 
bookmarked so 
you can access it 
again.

There is a learning 
curve, but I’m 
happy to help out 
creating whatever 
reports you or your 
customers may 
find useful.  











Field Office Support

 Winter measurements
 Snow Courses
 SNOTEL ground truths
 SNOTEL emergency repairs

 Summer maintenance
 Recharges
 Vegetation Management
 Bigger jobs – shelter / pillow replacement 



Questions?

What could improve customer service?
New data products

Education
Media outreach

What kind of information could be added to 
help ranchers/range management?
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