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Program
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Mission
“…to lead a national cooperative program that 

provides snow, water and climate information.

Our products and services help people use, 
conserve, improve, and sustain our natural 
resources and environment.”

Snow Survey and Water Supply Forecasting 
Program



NRCS Strategic Goals

• High Quality Productive Soils
• Clean and Abundant Water
• Healthy Plant and Animal Communities
• Clean Air
• Adequate Energy Supplies
• Working with Farm and Ranch Lands



Population Increases (1990-2000)

Population increases 
from 1990-2000 in %

Annual electricity 
consumption growth 
rates from 1988 to 
1998 (%) 

Source: California 
Energy Commission, 
Electricity Analysis 
Office 



Population Projections

Population 
Projections

(2000-2030)

Greatest 
increases 
expected in the 
driest states.

Source: U.S. 
Census Bureau

NEEDS: FRESH 
WATER!



Snow Survey and Water Supply Forecasting 
Program

• 12 western states 
including Alaska

• 60 FTE
(36 Field, 24 
NWCC)

• 25.5M acres of 
irrigated agriculture

• $51.1B in annual 
market value
(Ag. Census, 2002)



A Century Of Progress

• 1906 - Initial snow studies by   
Dr. Church Lake Tahoe

• 1906-1909 - Snow survey 
sampler perfected

• 1909-1910 - First water supply 
forecast issued

• 1930s – Cooperative Snow 
Survey Program Established 
(CFR Title 7, part 612) within 
USDA



Snow Survey and Water Supply Forecasting 
Program

• Customers
• Sovereign Nations

– Canada, Mexico, Native American Nations
– Technology exchange with China, Mongolia, Antarctica, 

Europe
• Federal Departments & Agencies

– Agriculture, Interior, Commerce, Defense, Energy, Bureau 
of Indian Affairs, Environmental Protection Agency, 
Bonneville Power Administration, Federal Water Masters

• State and Local Agencies
– State and Interstate Organizations involved in: Drought 

Planning, Water Resources, Emergency Preparedness, 
Planning & Zoning, Forestry, Lands, Recreation and 
Tourism.



Snow Survey and Water Supply Forecasting 
Program

• Customers
• Non-Governmental Entities

– Soil and Water Conservation Districts, University 
Researchers, Natural Resource Management 
Businesses, Private Citizens, Agricultural and 
Forestry Industry Cooperators

– Water Utilities, Irrigation Districts, Limited 
Resource Farmers, Construction Contractors, 
Consulting Meteorologists, Hydrologists and 
Engineers

– Educators and Schools, Energy and Power 
Generation Companies, Landscape Architects, 
Media, Recreational Interests and Transportation 
Companies.



NRCS SNOTEL Network

• SNOTEL network
– 12 western states
– 730+ sites
– 16 million observations 

(2005)
– 16.1 million downloads

• 920 manual snow courses



Meteor-burst Technology



SNOTEL Site Augmented Data Array

• Snow water content
• Precipitation
• Temperature
• Snow depth
• Relative humidity
• Wind 

speed/direction
• Solar radiation
• Soil moisture / 

temperature



NWCC Webpage
www.wcc.nrcs.usda.gov



NWCC Webpage



NWCC Webpage



Mt. Rose SNOTEL Data



Daily State Map - Colorado



Soil Climate Analysis Network

• SCAN (Soil 
Climate Analysis 
Network)
– 118 sites in 

39 states
– Soil-climate 

monitoring
– 956K 

downloads in 
2006

– Critical for 
drought 
monitoring



Johnson 
Farm, 
Nebraska 
SCAN Site



SCAN Data Plot



Water Supply Forecasts

• Water Year 2006
– 740 locations 

forecast Jan-Jun 
with NWS

– Over 11,534 
forecasts issued 
by states to users

– Over 1.9M visits 
to WSF pages



New Products - Viewers

• Google Earth
– SNOTEL

http://www.wcc.nrc
s.usda.gov/snotel/
earth/index.html

– Water Supply 
Forecasts
http://www.wcc.nrc
s.usda.gov/wsf/ear
th/index.html



New Products - WSF

Rapid changes in snowpack affect water supply forecasts



New Products - WSF

Daily water supply forecasts use daily SNOTEL data



New Products – Climate Maps

• Maps of 
snowpack, 
precipitation, 
temperature

Oregon State University
http://www.ocs.orst.edu/prism/



Future Directions

1. Further automating of manual snow courses to 
SNOTEL sites where real-time information is needed 
to provide water supply forecasts.

2. Expansion of SCAN to provide governments, water 
managers, agricultural producers, businesses and 
researchers improved information about soil moisture 
conditions and potential droughts.

3. Improving models and computational capacity to 
provide more frequent and accurate water supply 
forecasts and assessments of soil moisture.



Thank You!
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