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报告摘要

This talk is concerned with deriving the efficient 

numerical methods for flow problems with 

high-contrast heterogeneous random coefficients, 

： 



which arise from many applications, for example, 

reservoir simulation and material science. In specific, 

we are interested in two types of model order 

reduction: the truncation estimate with respect to the 

random variables and the multiscale model reduction. 

There are many approaches to arrive at the 

truncation estimate in the literature, including the 

polynomial chaos expansion, the localized wavelets 

expansion and the Karhunen-Lo´eve (KL) expansion. 

Here, we will stick to the Karhunen-Lo´eve (KL) 

expansion which yields the optimal truncation 

estimate in the mean square error. The numerical 

estimate for KL expansion will be examined in details. 

Next, we will present the efficient numerical methods 

for solving the flow problem with each realization of 

the random coefficient. This is realized by multiscale 

analysis. We will present the construction of local 

multiscale basis functions, the randomized snapshot 

algorithm and the adaptive GMsFEM algorithm. 

Finally, I will close my talk with a brief discussion on 

the optimality of local multiscale basis functions. 
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