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Motivation - Subseasonal Droughts Forecasts
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Methods - Combining traditional and machine learning 
models
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Subseasonal meteorological forecasts 
1. Raw meteorological forecasts
2. Pre – processed meteorological forecasts 

Subseasonal hydrological forecast (PREVAH)
à Rainfall – runoff process

Machine Learning (ML)
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Region of interest - Alpine Aare Basin 

Brienz Basin
• Contributing catchments: 8
• Area: 1’200 km2

Biel Basin
• Contributing catchments: 54
• Area: 8’000 km2



Better informed ML

1. Basic state:
• PREVAH forecast only

2. Catchment control:
• Initial conditions (Fundel et al. 2013)

3. Meteorological control:
• Weather regimes (Chang et al. 2020)

4. Human control: 
• Hydropower proxy (Bogner et al. 2019) 
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Questions

1. Can added information provide any performance improvement to
ML?

2. Are pre-processed meteorological forecasts a better input compared
to raw forecasts?

3. How the model perform in extreme low flow situations?
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1. Better informed ML
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2. Meteorological input
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Hydrological and ML ensemble

• Hydrological ensemble
• 51 members

• Machine learning
• ML ensemble: 6 algorithms
• ML uncertainty: 5 train-test data sets

• In total
• 325’000 simulations
• 1’400 hours = 58 days
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3. Low flow forecasting - Streamflow
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Low flow forecasting – Lake level
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Take home messages

1. Hybrid modeling outperform traditional approach to forecast 
streamflow and lake level.

2. Lake levels are sub-seasonally accurately forecasted, regardless the basin 
size

3. Streamflow forecasts have shown basin-size skill dependency
4. Pre-processed meteorological inputs do not exceed those obtained via 

the raw forecasts.
5. Informed ML produces better forecasts than those obtained using 

hydrological model outputs only. 
• Initial conditions provide the most useful piece of information
• Weather regimes improve the skill especially in the second half of the forecast 

period. 
• Hydropower regulation proxy is generally the second most informing features.

12


