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CONTEXT – “DANA” PHENOMENON

Also known as a cut-off low or cold drop, is a meteorological phenomenon that causes extreme downpours and flash floods.
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CONTEXT – “DANA” PHENOMENON (VALENCIA, OCT 2024)

Acummulated rainfall in 24 hours (AEMET)
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771.6 MM > 550 km2 affected

≈ 230 Victims

> 17,500 M€

Emergency services (1-1-2) received ≈ 20,000 calls
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PROJECT OVERVIEW
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PROJECT OVERVIEW VS TRADITIONAL WORKFLOW
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GENERAL ARCHITECTURE AND STUDY AREA
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SWAT+ MODEL CONSTRUCTION AND CALIBRATION

Example of geographical layout and computation 

method of SWAT+gwflow. (Castellanos-Osorio et al., 2025)

Input Resolution Source

Weather data 5 km x 5 km Spanish National Meteorological Agency (AEMET)

DEM 25 m x 25 m National Geographic Institute of Spain (IGN)

Land uses 100 m x 100 m CORINE Land Cover 2018 (CLC)

Soil 250 m x 250 m Digital Soil Open Land Map (DSOLMap)

Aquifer thickness 250 m x 250 m ISRIC World Soil Information

Aquifer permeability Vector polygon GLobal HYdrogeology MaPS (GLHYMPS)

(White et al., 2020) 

+ +

PEST++ iES

(iterative Ensemble Smoother)

PEST++ Sen

(Morris GSA, 1991)

(White, 2018) 
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IMAGE VELOCIMETRY (LSPIV) FOR CONTINUOUS MEASUREMENT
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PRELIMINARY RESULTS
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SWAT+ MODEL - MAGRO RIVER BASIN [1]  
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SWAT+ MODEL - MAGRO RIVER BASIN [1] 

*Results from the first calibration hypothesis: streamflow + gwhead
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SWAT+ MODEL - MIJARES RIVER BASIN [2] 
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SWAT+ MODEL - MIJARES RIVER BASIN [2] 
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FUDAA-LSPIV ANALYSIS- MAGRO RIVER BASIN
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FUDAA-LSPIV ANALYSIS- MAGRO RIVER BASIN [1] 

0.072 m3/s

*Validation with Requena gauging station (8060) for the same day

0.102 m3/s
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NEXT STEPS…



CONCLUSIONS

1)

Hydrological systems of the future must be predictive, not merely observational
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2)

The integration of physical models and artificial intelligence offers very promising 
opportunities for improving hydrological risk management

3)

SWAT+ can play a key role as the physical core within these new digital twin 
architectures



THANKS FOR YOUR ATTENTION

Any questions or suggestions are welcome!

gadjcastellanos@ucam.edu
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