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Introduction - Methodology:

Erosion problems may be related to anthropogenic interventions in the coastal environment. Taking Into

account that the interest for the exploitation of beaches Is steadily rising, gaining Insight into the mechanism
of seabed evolution Is very important.
We opted to use the sophisticated statistical method of Canonical Correlation Analysis (CCA) at
Lubiatowo In Poland (Fig.1) which has a non-tidal beach with multiple longshore bars (Fig.2). The Coastal
Research Station(CRS) at Lubiatowo provided us with 28 consecutive surveys of nearshore bed topography
conducted between 1987-2001, complemented by hourly measurements of wave height (Hs) and peak wave
period (Tp) for the same time span.

The CCA maximizes the correlation between two data sets: A and B, and specifies the degree that A
accounts for the variance of B. In other words, It describessthe cause-effect relationship between A and B
respectively. In our study, cause Is considered to be a data se<1 of wave steepness transformations over the 28
consecutive bathymetric surveys of seabed(1987-2001), whilg-effect is the data set of those 28 bathymetric
surveys. The consequent application of the CCA revealed é‘}_ﬁ"!c | wave transformations patterns related
to seabed evolution. In the past, this method has also been usga<in the coastal field by Larson et al. (2000).
Ro6zynski (2003) also used the CCA to find a correlation betwieen compc)(i]ents of a multibar system and the
Interaction between the multiple longshore bars. Elsewhere, ‘irillo—(:araﬁb'allo and Reeve (2008) examined
the performance of CCA-based at Duck (USA). ' ” '7

: Results:
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Fig.3 presents a graphical comparison
between the standard deviations (SD) of the
seabed  profile  derived by  field
measurements, and standard deviations (SD)
of a corresponding reconstruction of the
seabed profile produced by the CCA.

F19.4 presents the separate analysis of the
1st CCA mode. The peaks In boxes show
areas where the 15t CCA mode explains most
of seabed’s variance. These peaks
correspond to bars’ crests: bar 3 (middle and
right hand side box) . Wave classes with
wave height H(m)= 2.25, 2.75, 3.25, 3.75,
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The application of the CCA revealed hydrodynamic patterns hidden in a vast amount
of field data. Patterns in wave transformation were strongly linked to changes In
configuration of the multiple bar profile.
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