
17th World Congress on Computational Mechanics  
10th European Congress on Computational Methods in Applied Sciences and Engineering  

WCCM-ECCOMAS2026 
July 19-24, 2026, Munich, Germany 

ARTIFICIAL INTELLIGENCE, DIGITAL TWINS AND 
GEOMECHANICS FOR NATURAL HAZARDS AND GEOSYSTEMS 

TRACK 700    

SHABNAM SEMNANI*, KUAN-CHUNG LIN†,  JS CHEN‡, STEVE WAICHING 

SUN§, CRAIG FOSTER§§,  RICHARD REGUEIRO** AND RONALDO BORJA †† 

* University of California, San Diego 
9500 Gilman Dr., La Jolla, CA, USA 

Email: ssemnani@ucsd.edu  , URL: semnani.eng.ucsd.edu/  
 

† National Cheng Kung University 
No.1 University Road, Tainan, Taiwan 

E-mail: kclin@gs.ncku.edu.tw , URL: researchoutput.ncku.edu.tw/en/persons/kuan-chung-lin  
 

‡ University of California, San Diego 
9500 Gilman Dr., La Jolla, CA, USA 

Email: jsc137@ucsd.edu  , URL: jschen.eng.ucsd.edu/ 
 

§ Columbia University 
610 SW Mudd, New York, NY 

Email: wsun@columbia.edu, URL: poromechanics.org 
 

§§ University of Illinois Chicago 
842 West Taylor Street, MC 246, Chicago, IL 

E-mail: fosterc@uic.edu  , URL: cme.uic.edu/profiles/1-3  
 

** University of Colorado Boulder  
1111 Engineering Dr.Boulder, CO  

E-mail: richard.regueiro@colorado.edu  , URL: ceae.colorado.edu/~regueiro/  
 

†† Stanford University  
473 Via Ortega, Stanford, CA  

E-mail: borja@stanford.edu URL: web.stanford.edu/~borja/  
 

Keywords: Digital Twin, Machine Learning, Artificial Intelligence, Geohazards, Natural 
Hazards, Computational Geoscience, Geophysics, Geomechanics, Geotechnical Engineering 
 

ABSTRACT 
Many of today’s societal needs such as mitigation of natural hazards, energy and environmental 
sustainability, development of resilient civil infrastructure, and accessing natural resources 
require studying the physical properties and processes of the Earth and geophysical systems 
across all scales from both scientific and technological perspectives. Moreover, natural hazards 
such as landslides, earthquakes, floods, and wildfires pose major threats to human lives and the 
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critical infrastructure. Machine learning techniques and digital twin technology offer great 
potential for advanced management of geosystems and natural hazards.  
This mini-symposium aims to provide a forum to discuss recent advances in applications of 
Artificial Intelligence and Digital Twins to enhance monitoring and assessment of geosystems 
and infrastructure, as well as prediction and mitigation of natural hazards. The topics of interest 
include, but are not limited to: 
- Data-driven and physics-informed modeling of geosystems and natural hazards across scales 
- Advanced numerical modeling techniques for geosystems and natural hazards 
- Advances in sensing and monitoring techniques 
- Geohazards prediction and assessment 
- Data analytics in geosystems application 
- High-performance computing for digital twins 
- Reduced order modeling  
- Inverse modeling techniques 
- Probabilistic forecasting of natural hazards 
- Real-time assessment and monitoring of structures and infrastructure  
- Infrastructure maintenance and retrofitting 


