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Time-series Change and Evaluation of Factors on Bamboo Stands Expansion
in Country-side Forests in Southern Kyushu Using GIS
—A case study in Takaoka Town, Miyazaki Prefecture—

Shigetaka Ka1, Mika Tum®

Division of Forest Science, Faculty of Agriculture, University of Miyazaki, '’Agriculture and Forestry

Department, Yamaguchi Prefecture Government

Summary ; We analyzed the time-series change of bamboo stand expansion through a period of 30 years
using aerial photographs from 1971, 1983, 1990, 2001 and GIS (Geographic Information System) in
Uchiyama and Kusumi in Takaoka Town in Miyazaki Prefecture in order to obtain information on the
time-series change of bamboo stand expansion and related environmental site factors, especially in
country-side forests in southern Kyushu island. We selected two areas based on the difference of the
management of bamboo stand. PFurthermore we studied the relationship between bamboo stand expansion
and the influence of environmental site factors in stands that expanded within the 1l-year period from
1990 to 2001. Expansion was clear in Uchiyama. Both the area and the quantity of bamboo stands in
Uchiyama increased through the investigated period. The area after 30 years was six times and the
quantity was three times the value of 1971. On the other hand, bamboo stand expansion was not
observed in Kusumi except for the 12 years between 1971 and 1983. These results suggest that bamboo
stand expansion was influenced by the difference of the management of bamboo stand. Not only the ap-
pearance but also the disappearance of bamboo stand was observed throughout the 30 years in both areés.
A relationship between bamboo stand expansion and the influence of environmental site factors were
observed only in terms of the direction of slope in Uchiyama, but were not made for in Kusumi and on

other factors.
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Fig. 4. Analysis of environmental factors on
bamboo stand expansion using grid method.
Range of the dotted line:a stand in 1990;
range of the solid line : the stand in 2001.
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Fig. 5. Distribution and change of bamboo stands in Uchiyama.
Shaded areas represent bamboo stands.
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Fig. 8. Distribution and change of bamboo stands in Kusumi.
Shaded areas represent bamboo stands.
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Fig. 9. Change in quantity and area of bamboo stands
in Kusumi.
Bar : quantity ; line : area.
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Fig. 10. Size variation of bamboo stands in Kusumi.
Figure represents boxplots. Symbols : see text.
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Table 1. Relationship between bamboo stand expansion and environmental site conditions.

Number Relief® Number

Area Site

Figure of

Number Direction Number

Canopy

Number

of grids of grids slope® of grids of slope” of grids cover of grids
0 3 Convex 20 N 15 Open 11
1 29 Equilibrium 44 NE 12 Moderate 38
2 41 Concave 29 E 11 Closed 44
Expanded  93(50.9%) Z 1? if ii
5 0 SW 10
w 10
Uchiyama W 6
0 0 Convex 4 N 3 Open 0
1 7 Equilibrium 9 NE 2 Moderate 8
2 9 Concave 9 E 1 Closed 14
Non- 3 4 SE 0
expanded 22(19.1%)
sites 4 2 S 7
5 0 SW 3
w 0
Nw 6
0 16 Convex 6 N 12 Open 9
1 12 Equilibrium 32 NE 4 Moderate 16
2 6 Concave 21 E 2 Closed 34
Expanded  59(77.6%) i 2; SSE (2)
5 1 SwW 9
w 10
. NW 20
Kusumi
0 7 Convex 0 N 2 Open 0
1 4 Equilibrium 11 NE 1 Moderate 3
2 3 Concave 6 E 0 Closed 14
Non- 3 2 SE 0
expanded 17(22.4%)
sites 4 1 S 0
5 0 SwW 4
w 6
Nw 4

* Number of 10 m contour lines in each grid.
* See text.

* Canopy cover ratio, <30 % : open, 30-80 % : moderate, =80% : closed.
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