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Master Thesis — Outline ﬁ(".

® Continuous Simulations ® Operational Pseudoforecast
® Independent model for each ® Recursive LSTM
catchment ® Multi-LSTM
W Pretrained model and finetuning ® Up to 72 hours forecast depth
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Models ﬂ(".

Karlsruhe Institute of Technology

Long Short-Term Memory (LSTM) Benchmark Model: LARSIM
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Long Short-Term Memory (LSTM)
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Benchmark Model: LARSIM

Umrechnung der Klimadaten

auf die Teilgebiete
Niederschlag, Lufttemperatur, Globalstrahlung,
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LSTM — Training, Validation and Test ﬂ(".
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Operational Pseudoforecast - Methods _\_ﬂ(IT

W LSTM Structure
® Predictors: Temperature, Radiation, Precipitation (1h,1d,1w,1m,3m), Discharge

® Model Types:
® Recursive LSTM (classical approach)
® Multiple models for each station — Multi-LSTM (new approach)

Recursive Model Multi-LSTM

LSTM
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Operational Pseudoforecast - Methods _\_ﬂ(IT

W LSTM Structure
® Predictors: Temperature, Radiation, Precipitation (1h,1d,1w,1m,3m), Discharge

® Model Types:
® Recursive LSTM (classical approach)
® Multi-LSTM (new approach)

Recursive Model Multi-LSTM

LSTM
t=n+1
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Operational Pseudoforecast - Methods _\_ﬂ(IT

W LSTM Structure
® Predictors: Temperature, Radiation, Precipitation (1h,1d,1w,1m,3m), Discharge

® Model Types:
® Recursive LSTM (classical approach)
® Multi-LSTM (new approach)

Recursive Model Multi-LSTM

t=n+3
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Operational Pseudoforecast - Methods

W LSTM Structure
® Predictors: Temperature, Radiation, Precipitation (1h,1d,1w,1m,3m), Discharge

® Model Types:
® Recursive LSTM (classical approach)
® Multi-LSTM (new approach)
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Operational Pseudoforecast - Methods

W LSTM Structure
® Predictors: Temperature, Radiation, Precipitation (1h,1d,1w,1m,3m), Discharge

® Model Types:
® Recursive LSTM (classical approach)
® Multi-LSTM (new approach)
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Operational Pseudoforecast - Methods

W LSTM Structure
® Predictors: Temperature, Radiation, Precipitation (1h,1d,1w,1m,3m), Discharge

® Model Types:
® Recursive LSTM (classical approach)
® Multi-LSTM (new approach)

Recursive Model Multi-LSTM
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Operational Pseudoforecast - Methods

W LSTM Structure
® Predictors: Temperature, Radiation, Precipitation (1h,1d,1w,1m,3m), Discharge

® Model Types:
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Recursive Model Multi-LSTM
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Operational Pseudoforecast - Methods

W LSTM Structure
® Predictors: Temperature, Radiation, Precipitation (1h,1d,1w,1m,3m), Discharge

® Model Types:
® Recursive LSTM (classical approach)
® Multi-LSTM (new approach)
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Operational Pseudoforecast - Results
® Multi-LSTM vs LARSIM — High Flow Events NSE comparison
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EPOforHYDRO - E4H

Forcing
Input

Station-based
Gridded
Compressed

—

Forecast
Lead Time
Recursive
LSTM
(Classical)

Multi-LSTM
(MSc. Thesis)

Large
Basins
Monolithic or

Sequential
along the river

—

Forecasting
Extremes

Extrapolation
Extreme-
unseen
events

—

Hybrid
Models
Interactive

setup
LARSIM

—

Efficient
LSTMs
Redundant
information

Size limitor
post pruning

—

Forecast
Uncertainty
Model-
induced
uncertainty

Forecast
robustness

—

15 07.05.2024

O cos LW >

Exploring the Potential of Machine-Learning Methods for
Operational Flood Forecasting in Baden-Wurttemberg

AT

Karlsruhe Institute of Technology

® Tanrikulu, Ehret, Haag, Loritz,
Badde (2024)
Untersuchungen zum Potential
maschineller Lernverfahren fur
die hydrologische Simulation
und Vorhersage am Beispiel
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