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	THE ROLE OF MATHEMATICAL, STATISTICAL AND COMPUTATIONAL MODELING IN STUDYING ECOLOGICAL COMPLEXITY

Abstract:   

The science of ecological complexity applies a complex systems approach to the study of the structure and dynamics of ecological systems in an attempt to better understand the interplay between living systems and their environment across a range of spatial and temporal scales. Research in the field uses quantitative methods to address questions at the interfaces of traditional areas of ecology. While considerable progress has been made, methodological issues are both open and central. In this talk, I will introduce some of the key themes of ecological complexity: hierarchy and scaling, non-linearity, emergence and self-organization, and will then examine what advances of mathematical, statistical and computational modeling have been made towards characterizing these phenomena in ecological systems. Due to limited time, I will focus on my group’s work on spatio-temporal complexity and chaos of ecological pattern formations, by using coupled reaction-diffusion equations and extensive numerical simulations, which correspond to invasion of exotic species and the Bt resistant insects on genetically modified Bt crops. Some background reading materials of this talk could be found in our earlier publications: SIAM Review 44(3): 311-370 (2002); Ecological Complexity 1: 37-47 (2004); Journal of Theoretical Biology 231: 121-127 (2004), 238: 18-35 (2006); Proc. R. Soc. Lond. B 271: 1407-1414 (2004); and Bull. Mathematical Biology 67: 637-661 (2005).

This talk is jointly held by the CSRC Colloquium Summer 2011 Series and the Mathematics Colloquium

Short bio:
Larry Li is Professor of Mathematical and Theoretical Ecology and Directors of the CAU-UCR International Center for Ecology, and Sustainability, and XIEG-UCR International Center for Arid Land Ecology at University of California-Riverside with a broad interdisciplinary background and experience in mathematical, statistical and computational modeling applications in ecological studies. He has published more than 180 refereed journal articles, 30 book chapters and proceedings papers, and 8 books or edited special issues. He is faculty associate and Ph.D. major professor with Australian, Chinese, Danish, Dutch, French, German, Italian and Russian universities and research institutions. Among his many honors and awards, he was elected to be Honorary Professor of Russian Academy of Sciences (2005), AAAS Fellow (2006), and “French University Professor” (2006). He has served on many professional committees and review panels of federal funding agencies in U.S. and internationally. He is also Founder and Editor-in-Chief of the international journal: Ecological Complexity (Elsevier; http://www.elsevier.com/locate/ecocom) and Co-Chief Editor of the international Journal of Arid Land (Science Press; http://english.egi.cas.cn/pub/joal/). During the last five years, he has given more than 150 lectures across Asia, Europe and North America, and has been invited to give keynote or plenary lectures to 15 major ecology meetings as well as four National Academies. He chairs International Scientific Committee of Eco Summit.                                                 Host: Sam Shen 


