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Declining Snow Fraction
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Do snow-dominated years produce more 
streamflow than rain-dominated years within a 
catchment?
• Analysis of Long-term observations in 

experimental catchments

If so, why?
• Models as virtual laboratories

• Cold Regions Hydrology Model

Snow-dominated catchments 
produce more runoff than rain-
dominated catchments.

Motivation Question



Updates

• Reynolds Creek 40 year dataset – Published and available

• Reynolds Creek CRHM Modeling 

• Dry Creek Snow-Flow relationships

• Dry Creek Water Uptake experiments



15 September 2025

The 40-year RCEW Model Forcing Dataset

• The majority of model forcing datasets lack spatiotemporal resolution and accuracy for 

determining precipitation phase.

• RCEW dense station network (~1 site per 6 km2) used to distribute variables.

• Spatial Modeling for Resources Framework (SMRF; Havens et al., 2017)

• ~35 TB stored in Zarr format, soon to be submitted for publication

 Period of record: 1984 – 2023 (to be periodically updated)

Temporal resolution: Hourly

Spatial resolution: 10-meters

Variables:

1. Air temperature
2. Vapor pressure (i.e., relative humidity)
3. Wind speed
4. Wind direction
5. Incoming shortwave irradiance
6. Incoming longwave
7. Precipitation
8. Percent snow
9. New snow density
10. Precipitation temperature (wet-bulb)

github.com/USDA-ARS-NWRC/smrf



15 September 2025

No significant relationship between snow fraction and runoff efficiency

*RMSP => Reynolds Mountain Snow Pillow



15 September 2025

Annual Precipitation Snow Precipitation Snow Fraction

No trends in Snow Fraction



CRHM at Tollgate – RCEW Hydrologic Response Units 

16 HRU’s defined by 4 elevation zones and 4 aspects

Seyfried et al. 2015. Geographic database, Reynolds Creek Experimental Watershed, Idaho, 

United States. Water Resources Research. 37.11. 2825-2829. 



Evaluate the value of spatially distributed inputs 
MS Student Jamie Turner



Similar performance 
between models in 
high SWE years

SWE - 10 yrs

Station data 
performed better 
in low snow years



*Tollgate Q: Station data better caputures short term 
dynamics. Neither work well in low SWE years



Reynolds Creek and Dry Creek
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Dry Creek:  Snow Fraction Snow/P) associated 
with Declining Runoff Ratio (Q/P)
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Snow fraction is important, but not the whole 
story



Proposal submitted: Impact of precipitation phase on winter carryforward storage and 
transpiration



Plant water use across the RSTZ



PhD Student Avalon Johnson



30 minute soil moisture and sapflow 
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Drill n Drop soil moisture sensors are amazing!



Bi-Weekly Isotope Data for Mixing Model
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Next Steps

• Figure out why Reynolds Creek 
shows no declines in snow 
fraction

• Complete revisions on Dry 
Creek Snow fraction – runoff 
paper 

• Complete mixing models to 
determine plant water uptake 
strategies by AGU
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