
1

USDA-NRCS Snow Survey and 
Water Supply Forecasting Program 
and Soil Climate Analysis Network

Michael L. Strobel, Director
USDA-NRCS National Water and Climate Center

Portland, OR



2

Manual snow course

SCAN
SNOTEL

Master stations in Utah, Idaho, Alaska, Ohio, Missouri, Mississippi, and Montana. 
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A Century Of Progress

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

• 1906-1909 - Snow survey sampler 
perfected

• 1909-1910 - First water supply 
forecast issued

• Soil Conservation Service 
Program since 1939
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SSWSF Program Users and Cooperators

Agriculture

Wildlife management

Drought and Flood
Risk Reduction

Municipal Water Management, 
Reservoir Management, 
Power Generation

Recreation
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Customers utilizing program data and forecasts:
• 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
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Customers (continued):
• 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.

Snow Survey and Water Supply Forecasting Program
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Manual Snow Surveys
Metal tube inserted into snow and weighed to measure water content.
+300,000 snow course measurements to date

1906

Today
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NRCS SNOTEL 
Network

• SNOTEL network
– 13 Western States
– 790 sites
– 16 million 

observations/year
– Data transmitted in 

near real time every 
hour for most stations

• 950 manual snow courses

http://www.wcc.nrcs.usda.gov/snow/

http://www.wcc.nrcs.usda.gov/snow/
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SNOTEL Site - Augmented Data Array
Solar Radiation

Relative Humidity

Wind

Air Temp

Snow
Depth

Snow Water Equivalent

• Snow water 
content

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

speed/direction
• Solar radiation
• Soil moisture / 

temperature



10

Winter SNOTEL Site
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Meteor Burst Technology
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NWCC Webpage
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NWCC Webpage - SNOTEL
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Colorado SNOTEL Sites
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NWCC Webpage Interface
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Mt. Rose SNOTEL Data
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Daily State Map - Idaho



18



19

Expansion of 
soil moisture to 

SNOTEL network
(data starts 2003)
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Water Supply Forecasts
• Water Year 2009

– 740 locations 
forecast Jan-Jun with 
NWS

– Over 12,000 
forecasts issued by 
States to users

– Over 2M visits to 
WSF pages

• www.wcc.nrcs.usda.gov/wsf

http://www.wcc.nrcs.usda.gov/wsf
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Seasonal 
water supply 

volume 
forecasts

(available in a 
variety of 
formats)    

NRCS 
formats:
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New WSF Process - VIPER

“Visual Interactive Prediction and Estimation Routines”
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VIPER features

•Predictor search routines
•Predictor time optimization
•Report generation
•Exporting to GIS
•Saving and managing forecast equations/models
•Automated data acquisition from web
•Data management and editing
•Forecast coordination and management
•Downstream relational forecasts
•Configuration management
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Soil Climate Analysis Network

• SCAN (Soil Climate 
Analysis Network)
– 151 sites in 40 States
– Soil-climate 

monitoring
– Uses meteor burst 

telemetry
– Critical for drought 

monitoring 
• www.wcc.nrcs.usda.gov/scan/

http://www.wcc.nrcs.usda.gov/scan/
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Johnson 
Farm, 
Nebraska 
SCAN Site
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SCAN Data Plot
ERPS Data Center, South Dakota

Soil Moisture vs. Precipitation
PRELIMINARY DATA SUBJECT TO CHANGE
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Rapid changes in snowpack affect water supply forecasts

Other Tools – Water Supply Forecasting
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Daily WSF Guidance

Daily Water Supply Guidance Forecasts use daily SNOTEL data
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Daily WSF – Volume & Skill

Daily Water Supply Guidance Forecasts use daily SNOTEL data
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Google Earth Viewers

• Google Earth
– SNOTEL

http://www.wcc.nrcs.usda.gov/snotel/earth/index.html
– Water Supply Forecasts

http://www.wcc.nrcs.usda.gov/wsf/earth/index.html

http://www.wcc.nrcs.usda.gov/wsf/earth/index.html
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Climate Maps
• Maps of snowpack, precipitation, temperature

• NRCS Geospatial Warehouse

• Oregon State University

http://www.ocs.orst.edu/prism/

http://www.ocs.orst.edu/prism/
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AgACIS - Agricultural Applied Climate 
Information System

A Partnership with the 
Regional Climate Centers
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AgACIS Products
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AgACIS Features

• Fully integrated with NRCS e-Field Office 
Technical Guide

• Historical and real-time data
• Updated in real-time
• Seamless Internet interface to model 

development
• Opportunity to leverage climate expertise
• Basis for integrating many other climate 

networks
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Future Directions

Further automating of manual snow courses to 
SNOTEL sites where real-time information is 
needed to provide water supply forecasts.
Expansion of SCAN to provide governments, water 
managers, agricultural producers, businesses and 
researchers improved information about soil 
moisture conditions and potential droughts.
Improving models and computational capacity to 
provide more frequent and accurate water supply 
forecasts and assessments of soil moisture.
Development of simulation modeling capabilities to 
compliment statistical modeling efforts
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Thank you

Dr. Michael L. Strobel
michael.strobel@por.usda.gov
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