
1

National Water and Climate Center
Snow Survey and Water Supply 

Forecasting Program
and SCAN

Michael L. Strobel, Director

USDA-NRCS National Water and Climate Center

Portland, OR



2

Manual snow course

SCAN
SNOTEL

Master stations in Utah, Idaho, Ohio, Missouri, and Mississippi. 
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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



Critical commitments for providing data 
and forecasts

• Columbia River Treaty (U.S.- Canada)

• Colorado River Compact (U.S. – Mexico)

• Bonneville Power (Oregon – Washington)

• Salt River Project (Arizona)

• U.S. Forest Service

• NOAA (NIDIS and National Weather Service)

• Denver Water

• City of Seattle

• Portland Water Bureau

• Idaho Power

• Many more
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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
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NRCS SNOTEL 
Network

• SNOTEL network

– 13 Western States

– 885 sites (includes SnoLite)

– More than 16 million 
observations/year

– Data transmitted in near real 
time every hour for most 
stations

• Snow courses = 1 measurement/ 
month SWE and depth

• SNOTEL = 720 
transmissions/month of multiple 
sensors

• Safety
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
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Expansion of 

soil moisture to 

SNOTEL network

(data starts 2003)
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Meteor Burst Technology



11

Master stations in Utah, Idaho, Ohio, Missouri, and Mississippi. 
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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/


IT Services

• 24/7 data delivery

• Data management, data quality

• Web services

• Failover/hosting/IRB

• Report generator

• Critical users
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Soil Climate Analysis Network

• SCAN (Soil Climate 
Analysis Network)

– 221 sites in 40 
States and US 
Territories

– 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

Colorado

SCAN 

Site 

NUNN



Climate

• NWCC co-director of the Pacific 

Northwest Climate Hub

• Support to other Climate Hubs

• National Climate Assessment

• Climate Science Centers

• Expertise to NHQ (data requests, 

testimonies, Climate Change Team)
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Drought

• NIDIS workshops

• NIDIS Soil Moisture Monitoring 

workgroup

• Development of a National Soil Moisture 

Network
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Additional Products

• Weekly 

Snowpack/Drought 

Monitor Update 

• Snow News

• Wetlands Climate Tables
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SSSWSF Program Structure Deputy Chief 

Director RID

Director, National 
Water & Climate 
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National Water and Climate Center

Supervision chain-of-command above SSWSF Program
Permanent SSWSF Program positions
Permanent SSWSF Program positions presently vacant
Vacant and no longer funded
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Snow Survey Program Budget
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Tower Training
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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


