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ABSTRACT 
 
In recent years, numerical methods and computer simulations provide a new way to deal with 
many geological, geophysical and geo-environmental problems, for which the traditionally-
used theoretical and experimental methods may not be valid due to the large time and length 
scales of the problems themselves. This enables many hitherto unsolvable geoscience 
problems to be solved using numerical methods and computer simulations. In particular, 
through wide applications of computational mechanics to geoscience problems, a brand new 
branch, namely computational geosciences, has been established. However, due to the 
extremely large length and time scales, the numerical simulation of a real geological world 
also provides many challenging problems for the researchers involved in the field of 
computational mechanics.   
 
The research methodology of computational geosciences is a comprehensive research 
methodology, which is formed by combining field observation, theoretical analysis, numerical 
simulation and field validation together. The primary aim of using this research methodology 
is to investigate the dynamic process and mechanism of an observed geological phenomenon, 
rather than to describe the observed geological phenomenon itself. The appropriate use of the 
research methodology of computational geosciences is usually comprised of the following 
four main steps: (1) the establishment of a conceptual model for a given geoscience problem; 
(2) the establishment of a mathematical model for the given problem; (3) the construction of a 
numerical simulation model for the given problem; and (4) the graphical display of the 
numerical results obtained from the numerical simulation. 
 
In this presentation, we will summarize the recent advances in the field of computational 
geosciences. The main focus of this presentation is on the application of computational 
mechanics to ore body formation and mineralization problems within the upper crust of the 
Earth [1-12]. From a physical point of view, these problems can be described as fully coupled, 
multi-physics and multi-scale problems, namely fully-coupled problems between pore-fluid 
flow, heat transfer, mass transport and chemical reactions in porous media. Since convective 
pore-fluid flow plays an important role in ore body formation and mineralization, the 
numerical modelling of convective pore-fluid flow and related mineralization problems in 
hydrothermal systems within the upper crust of the Earth has been attracted extensive 
attention in recent years. In addition, other applications of computational mechanics to 
geoscience problems will also be discussed in this presentation. Although the research 
methodology of computational geosciences is mainly developed for dealing with ore body 
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formation and mineralization problems in the field of computational geosciences, it can be 
also used to solve a broad range of practical problems in other engineering fields. 
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