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SNOW 
National Snow Analysis Overview 
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Snow 

● Water Supply 
● In excess of 70% of 

Western States runoff 
originates in the 
snowpack 

● Spring Snowmelt 
Flooding 

● The economic value of 
snowmelt is estimated 
at $350B/Yr 

● Winter Tourism is $8 
Billion / Yr industry 

● “The Value of Snow and Snow Information 

Services” (2004) 

Why is this work 
important? 

Importance of Snow 
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Office Of Water Prediction 

National Water Center 



              

    
  

  

  
  
  

     

   
       

         
 

      

      

Winter Hydrology and Remote 
Sensing Desk Operations 
● National Snow Analysis 

○ SNODAS Operations and Assimilation 
○ National Snowfall Analysis 
○ Regional Snow Coordination Meetings 

■ NWS, USACE, state and local partners 

● Airborne Snow Survey Operations 
○ Snow water equivalent derived from terrestrial gamma radiation 
○ Operational testing of new King Air (N67RF) airframe in support of 

gamma operations. 

● Remote Sensing 
○ Synthetic Aperture Radar River Ice Surveillance (SARRIS) 

■ The only continental scale SAR derived river ice surveillance 
■ Directly supporting APRFC, NWRFC, MBRFC, NCRFC, 

NERFC 
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Mission 
To support the National Weather Service’s mission by producing the best estimate 
of snow water equivalent, using all available data including satellite, airborne, and 
in-situ observations for the protection of life and property and enhancement of 
the national economy. 

Operational mission collecting SWE and soil moisture measurements since 1980. 



              

   Behinds the Scenes 
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National Snow Analysis 
Snow Modeling and Data Multisensor Snow Observations Assimilation (SNODAS) 

Ground 
Numerical Weather 
Prediction Inputs 
(Forcing Engine) 

Airborne 
Mass/Energy Balance 

Model + Snow 
Assimilation 

Satellite 

Gridded Snow Characteristics: 
CONUS + S. Canada 

1 km2 Spatial Resolution 
1 Hour Temporal Resolution 

Snow Information 
(Products) 

Downloadable Maps 

Interactive Mapping 

Text Products 

Gridded Binary Files 

Time Series Plots 

Text Discussions 
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National Snow Analysis 
Multisensor Snow Observations 

Ground 

Airborne 

Satellite 

• National Weather Service 
First order stations 
Cooperative observers 

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

• Regional Mesonets and Surveys 
State Mesonets 
CoCoRaHS 
MesoWest 

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

Ingest: 
Data from IDS/DDPLUS (LDM); 
HADS; MADIS; METAR 

Processing: 
SHEF/MADIS/METAR 
decoders; SNODAS grid 
sampling 

Storage: 
PostgreSQL databases (data 
from ~2002, >85209 reporting 
stations) and Metadata for 
264,213 
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Unique SWE Observations

•Since 2006 the number of SWE stations has increased from ~4000 
to more than ~12500 stations. 

•The total contribution of SWE reporting stations from CoCoRaHS 
has increased from 18% to 76% !
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National Snow Analysis

Satellite

Airborne

Ground

Multisensor Snow Observations 
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Airborne Snow Survey Flight Line Network

Snow Season 2022  
Few 830 Lines 

1111 Observations

Fall Soil Moisture
213 Lines / Observations
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Natural Terrestrial Gamma Radiation

Atmospheric        
Radon

no snow

Potassium, Uranium, and Thorium

Cosmic 
Radiation
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Natural Terrestrial Gamma Radiation

Potassium, Uranium, and Thorium

Radiation absorbed by water mass in snow pack

Pure, uncollided gamma radiation

snow cover 
conditions
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Airborne measurements integrate shallow and deep snowpacks
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Ground ice 2 to 4 inches thick also acts like snow water equivalent.
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Agriculture Forest

Root Mean Square Error 0.81 2.31

Average Absolute Error 0.75 1.87

Average Bias 0.54 0.15

Percent Bias 12.10 1.28

N ( Flight Lines) 23 70

Airborne Snow Water Equivalent 
Measurement Error (cm)
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Project Story Airborne Snow Survey
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Snow Airborne Snow Survey
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Souris River Basin
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National Snow Analysis
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National Snow Analysis
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National Snow Analysis
Snow Information

(Products)

Mass/Energy Balance 
Model + Snow 
Assimilation

Gridded Snow Characteristics:
CONUS + S. Canada

1 km2 Spatial Resolution
1 Hour Temporal Resolution

Numerical Weather 
Prediction Inputs 
(Forcing Engine)

Satellite

Airborne

Ground Downloadable Maps

Interactive Mapping

Text Products

Gridded Binary Files

Time Series Plots

Text Discussions

Multisensor Snow Observations Snow Modeling and Data 
Assimilation (SNODAS)
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2
Hourly Input

Numerical Weather Models 
(1km)

Temperature 
Relative Humidity

Winds Speed
Solar Radiation

Atmos. Radiation
Precipitation

Precipitation Type

GIS Data (1 km)

Soil Properties
Land Use / Cover
Forest Properties

Snow Energy and Mass 
Balance Model

Blowing Snow Model

Radiative Transfer Model

State Variable for 
Multiple Vertical 

Snow & Soil Layers
Snow Water Equivalent

Snow Depth
Snow Temperature

Liquid Water Content
Snow Sublimation

Snow Observations

Snow Water 
Equivalent

Snow Depth
Snow Cover

NSA Product 
Generation

Interactive Maps 
Digital Data

Text Products

Snow Modeling Framework

1

1

3
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Snow Observational Assimilation
If patter of differences is explainable, an update field is generated and used to nudge the model towards the observed state   

Uncertainties in driving data
● Precipitation under / over estimation
● Typing issue; rain / snow
● Placement of storm track

Uncertainties due to model physics
● Melt problems due to temperature bias
● Sublimation rates
● Energy
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Products and Services
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NOHRSC NSA
57.1%  of CONUS snow covered on February 20, 2025
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National Weather Service

20 February, 2025

Office of Water Prediction
National Water Center 

OWP Winter Hydrology Update
Lake Effect Snow!  Rivers Receding  

Key Messages
● Rivers are receding through the region
● Lake Effect Snow 5-6' Snow Observed 

● NRCC Snow Data & Products from NOAA’s 
NOHRSC- February 27 at 9:30 AM

Next Scheduled Update
● 27 February 2025

Important Updates
● Twin Otter positioned in WV pending 

maintenance and weather - Will be 
transiting to New York / Northeast  once 
WV completed.

NEW

Williamstown



National Weather Service

January 14th, 2025

Office of Water Prediction
National Water Center 

www.nohrsc.noaa.gov/snowfall



National Weather Service

January 14th, 2025

Office of Water Prediction
National Water Center 
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www.nohrsc.noaa.gov/normals
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National Weather Service

20 February, 2025

Office of Water Prediction
National Water Center 

Assimilations Since Last Meeting

https://experience.arcgis.com/experience/9d33bc757ca5419fa20347d984cad1c5
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National Weather Service

20 February, 2025

Office of Water Prediction
National Water Center 
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National Weather Service

20 February, 2025

Office of Water Prediction
National Water Center 
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National Weather Service

20 February, 2025

Office of Water Prediction
National Water Center 
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National Weather Service

20 February, 2025

Office of Water Prediction
National Water Center 
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National Weather Service

20 February, 2025

Office of Water Prediction
National Water Center 
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National Weather Service

20 February, 2025

Office of Water Prediction
National Water Center 
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National Weather Service

20 February, 2025

Office of Water Prediction
National Water Center 
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National Weather Service

20 February, 2025

Office of Water Prediction
National Water Center 
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SARRIS Overview

Synthetic Reference Image

Winter Acquisition

A Priori Knowledge

20m Water Mask

SARRIS Change Detection 
Analysis
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SARRIS App for WY 2025
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Analyst Notes
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Analyst Notes and Discussion Section
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What's Next? 



https://water.noaa.gov

Thank You!

carrie.olheiser@noaa.gov
colheiser@rti.org

Carrie Olheiser 

mailto:carrie.olheiser@noaa.gov
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Snow

●Water resources 
derived from seasonal 
snowpacks affect nearly 
$1.7 trillion (16%) of the 
Nation's GDP

Why is this work 
important? 

Economic Cost of Snow

● Snow Melt Flooding Cost $13 Billion Missouri River and North 
Central Flooding March of 2019. ** NCEI 

● Snow Removal Exceeds $2 billion/ Yr  
● Road closures that cause lost retail trade, wages, and tax revenue 

exceeds $10 billion / day 

“The Value of Snow and Snow Information Services” (2004)




