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ESTIMATING THE ENERGY FLUX FROM THE TROPICAL CYCLONES
TO OCEAN NEAR-INERTIAL MOTIONS

QIAN Qi-feng,  JIANG Jing

School of Atmospheric Sciences, Nanjing University, Nanjing 210093, China

Abstract: Wind-work on near-inertial motions of tropical cyclones and corresponding ocean near-inertial
energy changes are studied using a regional ocean model. Two model runs are well conducted with
differences only in the wind forcing used. One model run is forced by the wind stress calculated from NCEP
10-m winds, and the other is conducted with simulated wind fields which are generated by adding tropical
cyclones to the NCEP winds. It is shown that the tropical cyclones enhance the energy flux input to
near-inertial motions by 5.14x10 *TW, which is more than a threefold increase compared to that of the NCEP
winds. About a half of this enhanced energy exists in the upper 50 m layer, and this rate accumulates up to
85% in the upper 500 m layer. When this energy propagates downward, the feature is quite different in depth.
In the mixing layer, the near-inertial energy mixes well, and about two days after the cyclone passage it starts
to propagate downward. From the base of the mixing layer to the 200 m level, the energy travels fast and is
mainly vertically downward. In the middle 200 m to near 800m levels, it travels more slowly, with a trend of
rightward bias off the cyclone track. Below 800 m, the energy propagation speeds up again and gets close to
the track.

Key words: tropical cyclone; near-inertial motions; energy



