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The comments made by Bernard O. Bauer et al. are
constructive and provide additional references for the study:
some of these were not available previously to the authors
te.g. BAUER et al., 1992; BERGERON and ABRAHAMS, 1992).
Three particular questions were raised in the Discussion,
which concerned: (1) the equations used for calculating the
shear velocities (u.,) and roughness lengths (z,); (2)
inaccuracies introduced into the estimation of u. and z,; and
(3) problems associated with the analysis of data collected
over the intertidal zone and the conclusions drawn. Our
responses to-the various observations made are outlined
below.

(1) Equations Used

In terms of their mathematical derivation, equations (2)
and (3) presented by BAUER et al. (1995) are correct. How-
ever, equations (2), (3) and (4) of Ki et al. (1994) can provide
approximate results if the correlation coefficient (r) between
Inz and u is high i.e. the curves based upon backward and
onward regressions are close to each other, eventually cor-
responding whenr = 1.

In terms of representation of the physical processes in-
volved, errors associated with the measurement of both x and
y can exist. Therefore, both the backward and onward re-
gression approaches are only approximate derivation and
cannotl salisfy perfectly the requirement of a Gaussian re-
gression. With improvement in the measuring technology, we
believe that instantanecous velocity profiles throughout the
whole of the water column can be obtained; this may provide
much higher certainty in the data interpretation and corre-
lation coefficients (r). Alternalively, a new method of linear
regression which takes both X and Y as independent vari-
ables can provide another solution (Gao, 1995). Under such
conditions, it will then be irrelevant if height above the bed
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(Inz) or velocity (u) is taken as the X axis or Y axis in the
regression procedure.

Based upon equation (4) presented in the Comments and
when r? = 0.8, the potential errors caused by backward re-
gression of u. should be 25%; this compares with more than
50%, which has been claimed.

Backward regression, not onward regression, was used in
the study as it is consistent with the approach adopted in
earlier studies elsewhere c¢f. DYER (1986). The results of the
present study would be comparable then with those of earlier
investigations in other marine environments.

(2) Inaccuracies in the Analysis

Although a critical correlation factor (r%) of 0.8 was used in
the study as being representative of logarithmic flow condi-
tions, most of the backward regressions have r? > 0.9 (e.g.
mean r? are 0.96, 0.91 and 0.97 for Stations 1, 2 and 3, re-
spectively) (see Table 2, KE et al., 1994). Using the data col-
lected at Station 3 as an example, the mean potential errors
for z, and u. caused by backward regression, compared to
onward regression, are 16.6% and 3.3%, respectively. Adop-
tion of the two different methods of analysis results in mean
z, and u, values of 0.32 cm and 0.80 cm/sec, and 0.28 cm and
0.78 cm/sec, respectively, for the sandflat at Freiston Shore
in The Wash (Table 1). Thus, the errors introduced by the
use of backward regression in this particular study are not
as large as BAUER et al. (1995) have suggested, particularly
in the case of u..

(3) Problems Associated with Data Analysis and
Conclusions

The equations of LETTAU (1969) and WOODING et al. (1973)
have been used to derive z, from the scales of the bedforms
in other investigations. Satisfactory results have been ob-
tained, in comparison with z, values derived from velocity
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profiles (¢f. Sousny, 1983; DykRr, 1986). Hence, it is inter-
esting to examine the application of such models to intertidal
flat environments within the context of the present investi-
gation, as z, values both from the velocily profiles and in situ
measurements ol hedforms have been obtained. For this geo-
graphical area, the z, values derived from the velocity profiles
are much higher than those derived on the basis of the ob-
served scales of the bedlorms, particularly for the LeTrau
11969) equation. Even the deduction of an assumed 50% over-
estimation of -, in response to the use of backward regres-
sion, will not eliminate such dilferences. Mareover, il has not
becn our intention to provide a ‘universal coefficient’ {or these
equations, so that they can be used in intertidal flat studies;
rather, Lo desceribe and compare a series of field observations.
Other representations of roughness length (e.g. GRANT and
MabskEN. 19821 and sources of seabed roughness are outside
the original objectives of the study.

The main roughness elements on the mudflats of the area
under investigation are the large-scale topographical fea-
tures. For confirmation of this investigation, the results ob-
tained from two new survey stations (in 1993) on the upper
mudilat at Freiston Shore (The Wash) showed logarithmic
profiles twith r = 0.9) over 60-90% of the tidal cycles and a
mean z, of between 3.23-3.47 em (using, in this case, back-
ward regression) (Kk, 1995). This pattern is similar to that
derived for the lower mudflat (in 19921, as the associated to-
pographical features are very similar (see Plate 1, Kk ef al.,
1994 ). Thus, the conclusion 121 of Kk ef «f. (1994) is valid, but
it should be noted that such a flow structure pattern may not
necessarily be revealed during every tidal cycle.

The “spike’ in the z, value at HW + 0.5 hr at Station 3 is
present only i all four current meter observations are used
ixee Figure 6ib1, K ef af., 1991, However, because the read-
ing was particularly high, in comparison with the observa-
tions before and after, this measurement (M2, 82 e¢m above
seabed) was removed in the plotting and calculation of the
veloeity profile and boundary laver parameters (see Figure
6tar and Table 2, K1 ef «f., 19941, A similar procedure was
adopted for the data at HW + 1.25 hr as the upper current
meter (M2) was just within the surlace ol the water column
during the reading. tHence, the current speed measured may
have been affeeted by wind/wave action (Table 1).

The key to various current meter observations on the top
diagram of Figure 6tbi was shown incorrectly, i.e. in wrong
order. for which we apologize. Nonetheless, the spike (or
higher vatue) of z,, after HW has been observed at the bound-
arv between the Arenicola sandflat and the upper mudflat at
Freiston Shore not only in 1992, but also in 1993. This char-
acteristic is considered to be caused by changes in the direc-
tion of the tidal current flow, in relation to the orientation of
the bedforms (Kk, 1995).

There should not have been any confusion concerning the
caleulations undertaken on the field data collected at Station
2. The removal of readings collected by current meter M2 was

for the purpose of checking any improvement in the correla-
tion coefficient and changes in the derived boundary layer
parameters. With or without the inclusion of M2, apart from
changes in the correlation coefficient, there are no large dif-
ferences in the derived boundary layer parameters (e.g. z,
values are similar and u. values are 2.22 cm/sec and 2.32 cm/
sec, respectively) (see Table 2, Ki et al., 1994).

In conclusion, the aim of the research undertaken and the
paper published was to introduce the concept of flow struc-
ture within the boundary layer to intertidal flat areas, where
sediment transport processes are very active. Likewise, the
study is based upon field observations; these have been de-
scribed and analysed. On the basis of the present discussion
{see above), errors associated with derived mean values of z,
and u, (through the application of backward regression) are
relatively small. Consequently, the results are representative
of conditions prevailing at the sediment-water interface with-
in the area investigated.
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