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Fig.l. The study area. The hatched area on the inset shows the area of
Ibaraki City, covered by the larger scale map. The main physical
features of the cily area are shown with contoures at 60m and 300m,
and the grid squares used in the analysis, each about 1 km® (30"
latitude X 45" longitude) in area, are also shown.
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Fig.2. Two-dimensional scatter diagram of categories, 40
species of birds, based on scores derived by the quanti-
fication method of the third type. Also shown are
nine clusters of species emerged by the cluster analysis
(Ward method) at the 4.0 level of standardized squared
Euclidean distance in the three-dimensional space defined
by scores that were assigned to categories.
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Fig.3. A dendrogram showing similarities between grid squares in a recorded or un-
recorded response pattern of 40 species of birds. Response patterns were clustered by
the Ward method, using standardized squared Euclidean distances as dissimilarity
of response patterns, in the three-dimensional space defined by scores derived from
the quantification method of the third type.
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Fig.4. Plane structures of grid squares based on similarities of response patterns of 40
species of birds, derived from branchings of the dendrogram shown in Fig.3. Clus-
ters and their branchings are shown at four levels of standardized squared Euclidean

distance.
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Factors framing distribution patterns of birds
expressed in 1-km square National Grids

Ichiro Arita'

The distribution of birds in Ibaraki City, northern part of Osaka Prefecture, was inves-
tigated from May to July in 1987. The study arca was divided into 103 grid squares, each
about 1km? (30" latitude X 45" longitude) in area. Most of the squares were investiga-
ted with a distribution check, otherwise a line census method with spot-mapping was con-
ducted on twenty-eight line transects. The results obtained by the latter mathod were
divided into grid unit data based on mapping.

Forty of the 67 species recorded and 88 of the 101 grid squares investigated were chosen
for analysis. A quantification method of the third type, which resembles a principal com-
ponent analysis in purpose but is for qualitative data, was applied for a data matrix that
was defined by 40 species of birds as a column (category), 88 grid squares as a row (sam-
ple) and recorded or not-recorded response pattern as a matric-variate. A contribution
rate of the second eigenvalue was 41%. The cumulative contribution rate from the second

to the fourth eigenvalue reached 85%. Categories were plotted in a space that was defined
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by three axes corresponding to the second to the fourih eigenvalue, using scores assigned
to categories. Through an interpretation of this scatter diagram, two axes corresponding
to the second and the third eigenvalues were regarded respectively as the axis of configu-
ration and the axis of land use and vegetation diversity. But no meaning emerged from
the third axis.

Making full use of the distinctive feature of this quantification method, in which the
more a response pattern is alike, the closer is the assigned score, the Euclidean distance
between categorjies or samples utilized as a dissimilarity index. Categories and samples
were grouped by subjecting standardized squared Euclidean distances in the three-dimen-
sional space to a cluster analysis by the Ward method. Nine distinct clusters of catego-
ries emerged at 4.0 levels of standardized squared Euclidean distance. Common features
of each cluster are discussed with a combination of meanings of two axes. The structure
of samples was also discussed at the point of response patterns of categories, through the
trace of branchings of clusters in the dendrogram of cluster analysis.

1. Conservation Division, Wild Bird Society of Japan, Shibuya 1-1-4, Shibuya-ku,
Tokyo 150



