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• PRODUCTS
• Hourly and Daily
• 1 km2 Resolution

• INTERNET
• Interactive Maps
• 3D Visualization

• e.g. Google Earth
• Time-series loops
• National/Regional 

Discussions
• Text summaries  

by watershed
• Point Queries

• DIRECT FEED
• Push or Pull
• Gridded Data
• Flat Binary or 

GIS-ready
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Remote Sensing of Snow
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Snow Sensors

• AMSR-E (Passive)
• SSM/I (Passive)
• QuikSCAT (Active)
• TerraSAR X (Active – Europe)
• SCLP (Future Active/Passive)

• GOES (Geostationary)
• GOES-R (Future Geostationary)
• AVHRR (Polar Orbiting)
• MODIS (Polar Orbiting)
• VIIRS (Future Polar Orbiting)
• Landsat (Polar Orbiting)

• Gamma (Airborne Only)
Used in NSA

Lower Longer

Higher Shorter

Electromagnetic Spectrum
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National Snow Analyses (NSA)

Ground

Airborne

Satellite

Multi-sensor    
Snow Observations

• National Weather Service
– First-order Stations
– Cooperatives 

• Federal and State Agencies
– NRCS SNOTEL and Snow Courses
– USACE New England District Snow Surveys
– Federal Aviation Administration
– California Dept. of Water Resources

• Regional Mesonets and Surveys
– State Mesonets
– CoCoRAHS
– MesoWest (150 smaller mesonets)

• International Agencies
– St. John River Basin
– Environment Canada
– BC Hydro

• National Weather Service
– First-order Stations
– Cooperatives 

• Federal and State Agencies
– NRCS SNOTEL and Snow Courses
– USACE New England District Snow Surveys
– Federal Aviation Administration
– California Dept. of Water Resources

• Regional Mesonets and Surveys
– State Mesonets
– CoCoRAHS
– MesoWest (150 smaller mesonets)

• International Agencies
– St. John River Basin
– Environment Canada
– BC Hydro

16,000 Snow Reporting Stations
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Snow Season 2006-2007
Ground Observations

Snow Water Equivalent

All Snow Observations
Typical Day: 3500 Observations 

from 16,000 stations

Typical Day: 850 Observations 
from 3,000 stations
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National Snow Analyses (NSA)

Ground

Airborne

Satellite

Multi-sensor    
Snow Observations

• Snow Water Equivalent Measurement
– Attenuation of natural terrestrial gamma 

radiation by water in snow 

• Snow Water Equivalent Measurement
– Attenuation of natural terrestrial gamma 

radiation by water in snow

NWS Airborne Snow Survey Program
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National Snow Analyses (NSA)

Ground

Airborne

Satellite

Multi-sensor    
Snow Observations

Airborne Snow Survey Program Flight Line Network

295 Flight Lines
Added 104 lines Summer of 2006

2,291 Flight Lines
31 States, 8 Provinces

2,291 Flight Lines
31 States, 8 Provinces
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National Snow Analyses (NSA)

Ground

Airborne

Satellite

Multi-sensor    
Snow Observations

Feb 9 2004 - NOHRSC

Binary Snow Cover
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National Snow Analyses (NSA)

Ground

Airborne

Satellite

Multi-sensor    
Snow Observations

Feb 9 2004 - NOHRSC

EOS Terra
MODIS

Sierra Nevada, Mar 7 2004

Fractional Snow Cover

MODSCAG Algorithm, images courtesy of T. Painter, U. Utah
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NSA Product
Generation

Interactive Maps
Digital Data
Discussions

NSA Product
Generation

Interactive Maps
Digital Data
Discussions

Temperature
Relative Humidity

Wind Speed
Solar Radiation

Atmos. Radiation
Precipitation

Precipitation Type

Hourly Input
Numerical Weather 

Models (1 km) 

Hourly Input
Numerical Weather 

Models (1 km)

Soils Properties
Land Use/Cover

Forest Properties

GIS Data (1 km)GIS Data (1 km)

Snow Energy and Mass 
Balance Model 

Snow Energy and Mass 
Balance Model

Blowing Snow ModelBlowing Snow Model

Radiative Transfer ModelRadiative Transfer Model

State Variables for
Multiple Vertical

Snow & Soil Layers
Snow Water Equivalent

Snow Depth
Snow Temperature

Liquid Water Content
Snow Sublimation

Snow Melt

State Variables for
Multiple Vertical

Snow & Soil Layers
Snow Water Equivalent

Snow Depth
Snow Temperature

Liquid Water Content
Snow Sublimation

Snow Melt

Snow Modeling Framework

1

1

Data Assimilation
2

3

Snow 
Observations 

Snow Water 
Equivalent 

Snow Depth

Snow Cover

Snow 
Observations

Snow Water 
Equivalent

Snow Depth

Snow Cover
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• ARCHIVE (DAILY)
• National Snow and Ice 
Data Center (NSIDC)

• Starting 2003
• nsidc.org

• DIRECT FEED
• Contact NOHRSC

• ARCHIVE (HOURLY)
• National Climate Data 
Center (NCDC)

• Starting 2003
• Contact NOHRSC for 
information

Donald.Cline@noaa.gov
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Interactive Snow Information System
www.nohrsc.noaa.gov

Snow Water Equivalent
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Interactive Snow Information System
www.nohrsc.noaa.gov

Snow Water Equivalent
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Interactive Snow Information System
www.nohrsc.noaa.gov

Snow Water Equivalent
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Physical Element Map Options
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Interactive Snow Information System
www.nohrsc.noaa.gov

24 Hour Change     
Snow Water Equivalent
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Interactive Snow Information System
www.nohrsc.noaa.gov

Mean Snowpack 
Temperature
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Interactive Snow Information System
www.nohrsc.noaa.gov

Station Time Series
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Interactive Snow Information System
www.nohrsc.noaa.gov
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Climate Diagnostic Tools
www.nohrsc.noaa.gov

Daily Deviation from Monthly 
Normal  Snow Depth                   

November                              
(1961-1990)


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Snow Modeling Framework
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33

