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Although water is a ubiquitous liquid in the earth, it shows a variety of anomalous
features, for example, i) a molecular low diffusivity in a region of long-range
distance (10A) from solute surface, ii) spatially heterogeneous dynamics of water.
Because hydration water is essential in many cases for the functional expression of
biomolecules, the relationship between bio-molecular function and hydration has
been notable”. We present the behavior of water molecules by means of the
simulation machine-learning method.

The spatial heterogeneity of water dynamics and/or diffusion in the glass transition
temperature is known. We built the descriptor of water-water coordination geometry
and that of water molecules’ transfer. These two kinds of descriptors of every atom
were calculated from the trajectories of molecular dynamic simulations of liquid
phase water from at 150K to 300K. The clusterization and Ridge/lasso regression
technique were applied for the descriptor space. The relationship between molecular
translation and coordination geometry of liquid water was detected in the descriptor
space.
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