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YOG HE: Error Inhomogeneity in Computation of Spherical Mean Displacement
fE2: WANG Xuezhong, HU Banghui*, HUANG Hong, WANG Ju, et al.

PECHHE: The traditional mean displacement computing method in latitude-longitude coordinates
is a spherical meridional-zonal resultant displacement computing method (hereafter, MRDM)
which regards the displacement as the vector resultant of the meridional and the zonal
displacement components. There are inhomogeneity and singularity in computation error of
MRDM, especially at high latitudes. Using NCEP/NCAR(National Centers for Environmental
Prediction / The National Center for Atmospheric Research) long term monthly mean wind field
and ideal wind fields, the inhomogeneity is accessed with a great circle displacement computing
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method (hereafter, GCDM) of non-iterative cases. Taking the trajectories from a three-time-level
reference method as real ones, MRDM and GCDM are compared in iteration cases. In horizontal
direction, GCDM assumes that an air particle moves along its locating great circle of the earth,
and the magnitude of the displacement equals to arc length of the great circle. The inhomogeneity
of MRDM is evaluated in terms of the horizontal distance error from the product of wind speed
and time lapse and angle difference from GCDM displacement orient. The non-iterative results
show that the mean horizontal displacement computed through MRDM has both computational
and analytical errors. The displacement error of MRDM depends on the wind speed, wind
direction, and the departure latitude of the air particle. It increases with the wind speed and
departure latitude. The displacement magnitude error has a 4-wave pattern and displacement
direction error has a 2-wave feature in the definition range of wind direction. The iterative result
shows that displacement magnitude error and angle error of MRDM and GCDM with respect to
the reference method are increasing with time lapse, and have similar distribution pattern. Mean
MRDM's magnitude error and angle error are nearly one time larger than those of GCDM.
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