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      Extensive research has been conducted on terrestrial walking—humans and other bipeds use an inverted pendulum 

gait that employs an efficient trade-off between kinetic energy (from the velocity of motion) and potential energy (from 

up and down movement) to propel forward motion (Kuo et al., 2005). Recent research in the Johnson lab has identified a 

bouncy gait in underwater walkers (Ellers, Johnson et al., 2014), however, modeling and analysis of walking underwater 

remains understudied. Because water is denser than air, an object’s underwater buoyancy counteracts the force of 

gravity—in this respect, walking underwater resembles a reduced gravity environment. As forces that depend on the 

density of the fluid in which motion occurs, drag and lift grow by a factor of one thousand underwater. In other words, 

humans walking underwater would feel like they were fighting to move against a strong wind. Underwater walkers must 

also account for the acce�ce�ce�ce�he model’s estimate of fall distance over an 

experimentally determined fall time of two seconds to be 

an overestimate by an order of magnitude. In 

comparison, my experimental data from controlled drops 


