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Outline & Acknowledgements:
• Overview of forecasting domains
• Forecasting Process using NoaMP/WRF-Hydro
• Sample results for 2024 to date…

• ASO Hydrologic Prediction/Modeling Team:
• Logan Karsten
• Dave Gochis
• Broader ASO team for snow products…

• WRF-Hydro team at NCAR:
Y. Zhang, M. Casali, J. Grim, A. Gaydos, R. Rozenswieg-Abolafia, A. Dugger, K. Sampson
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WY2024 Supported WRF-Hydro Forecast Basins

Feather River Basin

King’s River Basin

San Joaquin River Basin
Merced River Basin

Tracking ASO snowpack 
assimilation in:
American River Basin
Kaweah River Basin

Model domain extent

Tuolumne River Basin

Yuba River Basin
Truckee River Basin

Carson River Basin
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WRF-Hydro Colorado ESP: WY2024 Seasonal Water 
Supply Forecasts
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WY2024 Supported WRF-Hydro Forecast Basins

Provo River Basin

Strawberry River Basin

Currant Creek Basin

West Fork Duchesne River Basin

Duchesne River Basin

Rock Creek Basin
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WRF-Hydro based forecast process: Assimilation-Prediction Workflow:

(homegrown optimal-blend analysis forcings…)

(past: direct insertion,  next: AEnKF-like)

(enhanced ensemble generation and weighting)
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WRF-Hydro-ASO Data Assimilation:  California Example

• Pros: Simple, fast, computationally-lean, preserves ASO survey values
• Cons: Model likely not fully equilibrated, can have large mass-discontinuities across assimilation
• Will do additional manual DA when large assimilation increments are present…
• Moving to an ensemble DA process…

1. Direct Insertion Process:

1. 50m ASO SWE&depth 2. 1km SWE & depth

• Init: depth & 
SWE

• Derive density
• Re-derive layers

• Re-initialize 
temperature

3. Insert and re-initialitze
WRF-Hydro/NoahMP snow 
States into “cold-start” version

4. Insert updated states into
full regional forecast domain

2. Ensemble DA Process: (see also Lahmers et al., 2021, Tuolumne)

LIS-based 
AEn-KF

DART-based 
AEn-KF

Robust ensemble: parameters, forcings, physics Optimal analysis from ensemble Blend into full domain with other
Basins…
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WY2024 WRF-Hydro Forecast Reports
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Snowpack Analyses:   Yuba River Basin…



Airborne Snow Observatories, Inc.
A Public Benefit Corporation

Snowpack Analyses:   Yuba River Basin
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Snowpack Analyses:   Yuba River Basin
Basin-integrated SWE: Basin-integrated SWE Forecast:ASO Surveys…
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Snowpack Analyses:   Yuba River Basin…
Springtime Elevation Evolution…
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Snowpack Thermal analysis: Yuba River…
Snowpack Temperature Animation
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Snow Albedo (VIZ):   San Joaquin Basin

WRF-Hydro Snow Albedo    Apr 1- May 28, 2024
ASO Spectrometer WRF-Hydro model
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Snowpack Analyses:   Yuba River Basin…
Snowmelt forecasts….

Apr. 1
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ASO WRF-Hydro Ensemble Seasonal Runoff Forecasts:
Ensemble Traces…



Airborne Snow Observatories, Inc.
A Public Benefit Corporation

ASO WRF-Hydro Ensemble Seasonal Runoff Forecasts:
Runoff/Inflow Forecast Information…

Dot plots…Forecast 
Tables…
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ASO WRF-Hydro Ensemble Seasonal Runoff Forecasts:
More Dot plots…
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Soil Moisture Analyses:   San Joaquin Basin

WRF-Hydro Soil Saturation    Apr. 1 – May 28, 2024

4/14/24:  64%
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ASO WRF-Hydro Projected Seasonal ET:
WRF-Hydro ET Forecast ending Jul 31, 2024:
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Thank you

D. Gochis
Head of Prediction Services, 

ASO, Inc.
david.gochis@airbornesnow

observatories.com
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WY2024 WRF-Hydro Forecast Report: San Joaquin Basin

Snow Water Equivalent (Apr 1 – May 28)
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