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1. Develop a reproducible workflow for data-

driven seasonal streamflow forecasting. 

2. Quantify the range of predictability in 

snowmelt-driven river basins across N. 

America. 



Workflow 

• FROST BYTE: Forecasting River Outlooks 

from Snow Timeseries: Building Yearly 

Targeted Ensembles. 

• Organized as a series of Jupyter 

Notebooks. 

• Each Notebook contains a user-friendly 

step-by-step overview. 

• Test data are provided for 2 river basins.  

• It will be made openly available on GitHub 

alongside the article. 



Workflow 



We identified 75 basins across N. America with: 

 

1. A snowmelt-driven (nival) regime. 

 

2. Limited regulation. 

o Canada: HYDAT Reference Hydrometric Basin Network (RHBN). 

o USA: USGS Hydro-Climatic Data Network (HCDN-2009). 

 

3. ≥ 20 years of SWE-Q data. 

Map & hydrograph of the 75 selected basins. 

Basins selection 



 

1. We analyze hindcasts using various 

deterministic & probabilistic metrics. 

 

User-oriented evaluation 
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Example hindcasts for the Bow River at Banff. 

2. We draw insights relevant for various 

users. 



• Which SWE measurement dates are most important for forecasting streamflow volumes? 

• We anticipate the highest performances for hindcasts initialized around the peak SWE in 
each basin (typically on 1st April). 

• However, high scores can still be achieved up until 1st June, suggesting that the late-
season snowpack holds significant predictability for spring/summer volumes. 

For snow surveyors 

KGE" of the hindcast medians for each target period as a function of hindcast initialization dates. The boxplots 

display values for all basins. The upper dashed line (KGE"=1) represents the perfect value and the lower dashed line 

(KGE"=-0.41) represents the mean flow benchmark. 

SWE content as a function of hindcast 

initialization dates. 

KGE”: deterministic and combined measure of the forecast correlation, bias and variability. 



For workflow developers 

• Reproducibility of hydrology research is still low. 
 

• Building workflows that are intuitive & 

reproducible is essential to providing platforms 

for purposeful testing of scientific advancements 

and for applying research in practice. 
 

• This workflow follows the principles of open & 

collaborative science, facilitated by its design 

and code-sharing. 
 

• Users have the flexibility to modify, enhance, or 

replace specific components of the workflow to 

suit their needs. 



Thank you!  

Merci! 

VirtualWaterGallery.ca 

 

@ArnalLouise 

 

louise.arnal@usask.ca 

Keep an eye out for the paper 

which will be submitted to HESS 

soon. 


