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Acoustic propagation can be highly sensitive to specific features in the sound speed structure of the ocean. Short of in situ measurements, it can be useful to characterize an
area based on historical and modeled profiles to determine if there are a few dominant modes that occur and how often those modes occur. In many areas, in situ measured
profiles are sparse or unavailable. Using measured profiles and certain derived parameters of acoustic relevance, we examine the resulting clusters and compare them with
those derived from numerical ocean models.
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The mean and variability within each cluster are used by other applications to

examine the impact on acoustic propagation (such as tranmission loss) to provide a

| p . more realistic measure of the probability of detecting undersea targets and it's

|’ g ’ 2 uncertainty.
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Cluster analysis uses similarity measures to group observations together. Three choices must be made:
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Upper 100 meters: How many clusters to use?
Example of 9 clusters 1. Selecting the parameters for the analysis. We want the clusters to define profiles which are
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acoustically similar, so the we chose sound speed, mixed layer depth, and near-surface vertical

sound speed gradient.

2. The measure of similarity, also called the resemblance coefficient. Three resemblance coefficients
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(Euclidian distance, cosine coefficient, and coefficient of shape difference) were tried.

3. The clustering method, which defines how observations are grouped together based on their

resemblance coefficients. Two algorithms, Ward's minimum variance and the Un-weighted
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o ’ Dy Pair-Group Method using Arithmetic Averages were examined.
Most of the profiles extracted from the model showed no

The best results were obtained using the Euclidian distance and applying Ward's minimum variance acoustically significant variability except near the shelf break,
algorithm. where strong soliton formation occurred.
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