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Abstract

Applying the island biogeography theory to highly urbanized areas, urban greens, urban-

ized area and neighboring mountain can be compared to islands, ocean and continent, re-

spectively. Relations between species richness i.e. number of species of butterflies and envi-

ronmental factors were examined in island greens in and around Osaka City, Central Japan.

Species richness(s), ranging from 6 to 33 among 10 greens, showed a positive correlation

with green area (A ha), and a negative correlation, although not significant at 5% level,

with distance (D km), from the nearest mountain. Species richness could be predicted by
the following epuation; S=9.32 log A—0.457D+11.2. A new method for evaluating bio-
diversity of a given green in the same locality was proposed on the basis of the above

equation.
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Table 1 Environmental condition and number of butterfly species in ten island greens

Green Area Rate of wooded area in Distance (km) from nearest Number of
(ha) Green 1km mesh 5km mesh Green with area Mountain butte.yfly
around around species
green green >10ha >50ha
@ Kitakagaya 2.0 0.60 0.00 0.01 0.9 3.2 15.5 6
(2 Mandaiike 4.3 0.27 0.01 0.03 1.4 1.4 11.6 10
(3 Sanadayama 5.3 0.25 0.02 0.007 1.2 1.2 11.4 13
@ Utsubo 9.7 0.60 0.06 0.01 2.1 2.1 14.2 16
(® EL City Nanko 50.0 0.27 0.01 0.04 2.7 8.7 21.3 20
(® Osaka Castle 108.0 0.35 0.24 0.03 4.2 4.2 11.3 15
(@ Nagai 65.7 0.41 0.08 0.03 3.5 3.5 10.0 28
(® Tsurumi 72.0 0.35 0.31 0.04 4.2 6.1 6.1 26
(© Oizumi 88.0 0.43 0.20 0.05 0.6 2.9 9.0 23
10 Hattori 126.0 0.33 0.31 0.11 3.5 3.5 5.8 33

Table 2 Correlation coefficient (r) between species richness (S) and environmental factors

Factor Variable r p Regression equation

Area (ha) of green, A log A 0.836 0.003 S = 10.6 log A + 4.09
Rate of wooded area

in green, p arcsin ,/p —0.210 0.560

in 1km mesh area around green, p arcsin ,/p 0.732 0.016 S = 28.3 arcsin /p + 10.4

in 5km mesh area around green, p arcsin ,/p 0.777 0.008 S = 88.9 arcsin ,/p + 3.25
Distance (km) from nearest

green with an area of = 10ha D 0.573 0.084

green with an area of = 50 ha D 0.340 0.337

mountain D —0.542 0.105 S =230.7 — 1.01D
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Fig. 1 Relationship between species richness and
area of green.
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Fig. 2 Relationship between species richness and
distance from nearest mountain.
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Table 3 Result of multivariate analysis

Factor R? AdjustedR® P

(1)and (3) 0.749 0.678 0.008 $=9.32log A—0.457D+11.2
(Donly 0.699 0.661 0.003
(2)and (3) 0.646 0.544 0.027
(2) 0.604 0.554 0.008

Regression equation

2) only

S: species richness. (1)A: area (ha) of green, (2)p: rate of
wooded area in 5km mesh area around green, (3)D: Distance
(km) from nearest mountain
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Fig. 3 Relationship among species richness (S),
area (A), and distance (D) from nearest
mountain. Regression lines were estimated
from the following equation, S=9.32 log A—
0.457D+11.2, by fixing values of A. Observed
values of S were also plotted for values of D.
Name and A value of each green were at-
tached with each plot. Two additional circle
plots are data observed in Tsurumi in 2002-
2003 and in Osaka Castle in 1995-1996, re-
spectively.
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