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IN THIS PRESENTATION

1. Background on Landslides

2. Finite Element Methods

3. Neural Networks

4. NNFEM and Inversion

5. Depth and Volume Estimation

6. Future Direction



LANDSLIDES

Source: Lacroix, https://www.isterre.fr/



LANDSLIDES

Source: Lacroix et al., (2020)



LANDSLIDES

Source: Dahal et al. (2025)



WHAT WE WOULD LIKE TO KNOW

Source: Jaboyedoff et al. (2020)



HOW TO INVERT THE FAILURE DEPTH, VOLUME, AND 

MECHANICS OF SLOW-MOVING LANDSLIDES 

ACCURATELY?



FINITE ELEMENT FOR SLOPE STABILITY

INPUT PARAMETERS



PROBABILISTIC NUMERICAL METHOD



NEURAL NETWORK
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FINITE ELEMENT FOR SLOPE STABILITY



FINITE ELEMENT FOR SLOPE STABILITY



INVERSION WITH NN: STUDY AREA

Source: Dahal et al. (2025)



INVERSION WITH NN: STUDY AREA

Image and Data Source: Dahal et al. (2025)



INVERSION WITH NN: STUDY AREA

Image and Data Source: Dahal et al. (2025)



INVERSION WITH NN: STUDY AREA

Image and Data Source: Dahal et al. (2025)



INVERSION WITH NN: RESULTING SAMPLE MESH



INVERSION WITH NN: DEPTH ESTIMATION



INVERSION WITH NN: VOLUME ESTIMATION



INVERSION WITH NN: PARAMETERS



FUTURE DIRECTIONS

• 3D Mesh Structures

• Real Topography 

• Prediction at each nodes

• InSAR uncertainity ~  Model uncertainity



THANK YOU!
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