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The momentum flux associated with gravity waves is an important quantity to evaluate their effects on the global circulations
and large-scale thermal structure in the middle atmosphere. As the gravity waves have various sources, it is likely that multiple
gravity waves propagating in different directions are usually superposed. In such situation, even if all physical quantities are
available, it is generally difficult to estimate the total momentum flux of gravity waves (i.e., a sum of absolute values of
momentum fluxes of respective waves). In the present study, a new formula has been derived to estimate the total momentum
fluxes. This theoretical formula contains variances of three dimensional wind and temperature fluctuations and includes neither
wavenumbers nor frequencies explicitly. This formula requires that wave fields are decomposed into monochromatic waves
and overestimates the momentum fluxes whenever wave fields are not decomposed. Formulae to estimate the other wave
properties such as intrinsic frequencies, horizontal and vertical wave numbers, total vertical fluxes of zonal and meridional
momentum are also derived. This method was applied to the outputs from three-year simulation of a gravity-wave resolving
general circulation model, which covers the height region from the surface to the upper mesosphere. Some implications of the
results of total momentum fluxes are discussed.
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