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ABSTRACT

The dependence of wind interpolation accuracy on vertical shear was investigated using routine and supple-
mental rawinsonde data collected during the Cross Appalachian Tracer Experiment. Spatial interpolation error
distributions for horizontal wind components were stratified by the “bulk” shear within the mixed layer. Results
indicated that interpolation errors were approximately proportional to vertical wind shear.

1. Introduction

Recent papers by Kahl and Samson (1986 ) and Kuo
et al. (1985) have shown that interpolation of rawin-
sonde data leads to errors in trajectory calculations.
Kahl and Samson (1986) found that mean absolute
errors in spatial and temporal interpolation of hori-
zontal wind components ranged from 2to4 ms™'. A
weak relationship between spatial interpolation errors
and wind speed was observed, suggesting that inter-
polation accuracy may be systematically dependent on
vertical shear.

Vertical wind shear almost always exists due to the
interaction of wind with the ground, but it is often
intensified by mesoscale events such as frontal passages,
nocturnal stratification, or complicated flow patterns
around uneven terrain. Situations such as these are
usually associated with horizontal as well as vertical
shears. Horizontal shear decreases the autocorrelation
of wind observations between adjacent rawinsonde
stations, which in turn reduces the interpolative value
of nearby measurements. Interpolation errors would
therefore be expected to increase during conditions of
elevated wind shear.

This note extends the earlier analysis of Kahl and
Samson (1986) to examine the accuracy of spatial in-
terpolation under varying degrees of vertical wind
shear. Theoretical studies have demonstrated that wind
shear is the dominant dispersing mechanism for trans-
port times greater than one day (e.g., Saffman 1962;
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Tyldesley and Wallington 1965; Csanady 1972; Draxler
and Taylor 1982). Quantification of interpolation er-
rors under shear conditions is therefore of special in-

" terest to the air pollution modeling community.

2. Procedure

The database and analysis procedures used in this
study are described briefly below. For more detail, refer
to Kahl and Samson (1986).

a. Data

Rawinsonde data collected during the Cross Appa-
lachian Tracer Experiment (CAPTEX), conducted in
the northeastern United States and southeastern Can-
ada during September and October 1983, were used to
evaluate spatial interpolation accuracy. Existing Na-
tional Weather Service and Canadian stations in the
experimental area were augmented with twelve sup-
plemental stations (Ferber et al. 1986). Measurements
at the supplemental rawinsonde stations were used as
independent verification of estimates formed by inter-
polating surrounding wind measurements.

For each rawinsonde profile, the wind speed and
direction at all reported levels were first transformed
into west—east and south—north vector components (1
and v). Vertical cubic spline interpolation was used to
estimate values at evenly spaced (about 100 m) levels
throughout the depth of the profile (surface to 500 mb).
Errors associated with the vertical interpolation pro-
cedure have been shown to be 2% at most (Kahl and
Samson 1986). .

The splined wind components were vertically av-
eraged throughout the “mixed layer” of the atmo-
sphere. This layer extends from the surface to the first
critical potential temperature inversion based above
300 m above ground level, as defined by Heffter (1980).






