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Review of observations and mathematical modeling of gravity-driven fingers//LI Hai-long! > XIA Yu-giang' * 1. School
of Environmental Studies China University of Geosciences ~ Wuhan 430074  China 2. School of Water Resources and
Environmental Science  China University of Geosciences — Beijing 100083 China 3. Dept. of Ciwil and Environmental
Engineering  Temple University ~ Philadelphia PA 19122  USA

Abstract The important advances in the studies on the measurements and mathematical modeling of gravity-driven fingers during
last decade were reviewed. Several key scientific problems to be urgently solved in modeling gravity-driven fingers were put
forward whether or not to find mathematical models based on the traditional theories of flows in porous media to completely
characterize and depict the gravity-driven fingers how to establish and improve the models with new mechanisms and effects of
gravity-driven fingers and to propose the relevant analytical and numerical methods for solving these new models. The conclusion
is drawn that the breakthrough in the theory of gravity-driven fingers and the technology of numerical simulations will break the
bottleneck restriction on the development of the relevant fields. Accordingly it may give an impetus to the basic theories of soil
physics and hydrogeology and also to those of other subjects including applied mathematics ~environmental resources —agriculture
and ecology etc.
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