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(When pelicans wings glide close to water, the use “ground effect” to
maximize lift, minimize drag, and conserve energy.)
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Pelicans, skimmers, and other birds save energy when gliding across water because of something
called the “ground effect,” which increases lift and reduces drag.

When a bird glides, it stretches its wings outward and rides the wind, saving the energy it would
otherwise use to flap. In this “fixed-wing” mode of flight, some of the air that flows under the
wing impacts it and washes downward, pushing the wing (and bird) upward. In addition, the
curvature of the wing causes the air above it to move faster and drop in pressure, also
contributing to the lift. Near the tips of the wings, the higher-pressure air below is able to push
up into the region of lower pressure above and create swirling vortices. Both downwash and the
vortices increase drag, adding to the amount of energy required to stay airborne.

When birds fly just above the water, the relative effects of these forces change. Because there is
less room for downwash to disperse, it compresses the air between the wing and the surface,
creating a cushion of even higher pressure that increases lift. There is also less space for vortices
to form, decreasing drag.
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“Some behavioural adaptations proposed for locomotion involve interference effects among
individuals in a group or between individuals and a surface...In black skimmers (Rynchops
nigra) ground effect was estimated to reduce induced drag by 50-90%.”
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