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Forest Ownership Patterns Impacting
on Landscape Structure of Vegetation
in a Mountainous Farm Village,
Western Japan

Atsushi Yamaba, Sonoko Watanabe and Shuji Wada

Abstract Forest management is defined mainly by the pattern of forest
ownership. Thus, it is important to examine the relationships between the landscape
structure of forest vegetation and the forest ownership patterns in order to under-
stand the realities of “human impact” on cultural landscapes and ecosystems. Our
study area was the mountain farm village of Hiroshima Prefecture, western Japan.
These forests are owned and managed by the public, communal, or private sectors.
The data set was prepared by overlapping the vegetation map data and the cadastral
map data using GIS. The vegetation map was created by using ortho-rectified aerial
digital photographs, and the types of vegetation were classified based on phys-
iognomy. The cadastral map data were classified according to the ownership pat-
terns. In the overlapping of the vegetation and cadastral maps, the boundaries
between vegetation and ownership frequently conformed in the case of pine or
artificial coniferous forests. Characteristic combinations of vegetation type and
ownership patterns, such as pine forest and foundation or PFC and artificial
coniferous forest, were also verified in terms of the proportion of vegetation type in
each ownership pattern. The results suggest that the landscape patterns of strongly
disturbed or commercial forests tend to be influenced by forest ownership patterns
at the physiognomy level.
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1 Introduction

A forest landscape, one of the most important landscape elements of a mountainous
farm village, is composed of patches that vary in size, shape, and arrangement, and
influenced by not only natural site factors but also human activities (Naveh and
Lieberman 1994; Turner et al. 1996; Kamada and Nakagoshi 1996, 1997). These
human activities, or “management,” are explained mainly by ownership patterns
(Ohmann et al. 2007) of the forests.

By recent studies, for example, relationships between ownership patterns and
structure of forest landscape or vegetation have been confirmed or suggested as
follows: differences of rare-species richness by public ownership of natural areas
compared to private ownership in southern Ontario, Canada (Lovett-Doust et al.
2003); influence by individual landowners to littoral coarse wood density within
northern Wisconsin lakes, USA (Marburg et al. 2006); differences in terms of land
cover dynamics and landscape spatial pattern between community, government,
and private ownership in Nepal (Nagendra et al. 2008); current patterns of vege-
tation cover types (Ohmann et al. 2007).

Thus, it is important to examine the relationships between the landscape struc-
ture of forest vegetation and the forest ownership patterns in order to understand the
realities of “human impact” on cultural landscapes and ecosystems; moreover, this
examination is also important for planning rural landscape management.

2 Study Area and Methods

2.1 Study Site

Our study area was the mountain farm village of “Yawata” in Kita-Hiroshima-cho
town, Hiroshima Prefecture, western Japan (Fig. 1). Yawata is located at 650–
1,200 m above sea level, and many types of vegetation such as beech climax forest,
secondary forest (oak or pine), and artificial forest (cypress) are found in this region.
These forests (total area of 3,500 ha) are owned and managed by the public,
communal, or private sectors.

2.2 Data and Methods

The data set was prepared by overlapping the vegetation map data and the cadastral
map data using the Arc GIS software (ESRI Inc.). The vegetation map data were
created by using a grid cell (a total of 86,491 cells) with a size of 20 m � 20 m.
The map was created by using ortho-rectified aerial digital photographs taken by
Hiroshima Prefecture in 2000 (Fig. 2), and the types of vegetation were classified
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Fig. 1 Study site

Fig. 2 Sample of ortho-rectified aerial digital photograph plotted points of trees in each grids
(Watanabe et al. 2003)
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Fig. 3 Vegetation classified map of Yamawa village (Watanabe et al. 2003)
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Fig. 4 Cadastral map of Yawata village
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based on physiognomy using a grid cell: (1) deciduous broad-leaved forest (56.6%),
(2) pine forest (15.4%), (3) higher artificial coniferous forest (7.5%), (4) lower
artificial coniferous forest (2.5%), (5) coppice and grassland (1.5%), and others
(16.5%) (Watanabe et al. 2003) (Fig. 3).

The cadastral map (Fig. 4) data were converted from national land survey data
(the National Land Agency format) to polygon line data by Hiroshima prefectural
government, referred to as a “shape file” (a total of 1579 lots), and classified
according to the ownership patterns: (1) private, (2) communal foundation,
(3) company, (4) public, (5) public forestry corporation (PFC), and (6) other sec-
tors. The total tendency of relationship between area and perimeter among each
ownership type is linear, but some of the type (2) communal foundation appears to
be relatively complicated shapes (Fig. 5).

3 Results and Discussion

In the overlapping of the vegetation and cadastral maps (Fig. 6), the boundaries
between vegetation and ownership frequently conformed in the case of pine or
artificial coniferous forests.

Characteristic combinations of vegetation type and ownership type, such as pine
forest and communal foundation or artificial coniferous forest and PFC, were
verified (Fig. 7). The pine forest overlapped with the communal foundation was
considered as originally shared meadows under strong disturbance in the age of
forest resource-dependent. The combinations of the artificial coniferous forest and
the PFC were attributed to the original purpose to own and manage as the com-
mercial forests.
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Fig. 5 Relationships
between area and perimeter
among each ownership type
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Fig. 6 Consolidated database of the vegetation and the cadastral map of Yawata village
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Using a ortho-rectified aerial digital black and white photograph taken by US
military in 1947 as the scenography (the area of blue box shape in Fig. 6), the small
vegetation patches (almost seemed to be deciduous broad-leaved, pine forests, and
grassland) clearly match to the ownership boundary lines of almost private (Fig. 8).
In those days that inhabitants depended on forest resources for daily life and
agriculture, it was considered that continuous disturbance in each private forest
impacted on diversity of forest landscape and stand structure.

In the limited forest areas that seemed to be complicated in combinations
between the ownership types and the vegetation types such as called “Satoyama”
(Duraiappah et al. 2012) based on 500 m radius from the residence areas for
descriptive purpose (Table 1), most areas of the private ownerships were selected as
opposed to the communal foundation, public, or PFC. The characteristic vegetation
types were pine forest or grassland, but typical combinations between ownership
types and vegetation types were not confirmed clearly.

Fig. 7 Combinations
between ownership type and
vegetation type in terms of
area proportion in each type
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4 Conclusions

The results suggest that the landscape patterns of strongly disturbed or commercial
forests tend to be influenced by forest ownership patterns at the physiognomy level.
These results support the theory of the ownership structure plays an important role
in relation to forest management practices (Bentsen et al. 2009). Distribution of
ecological communities and patterns of land ownership and use are important
considerations in conservation planning for ecologically sustainable forest man-
agement (Ohmann et al. 2007).

On the other hand, there is the potential for contribution to “SATOYAMA”
forest conservation by the framework methodology of community-based manage-
ment (Yamaba and Nakagoshi 2000), one of commons (Ostrom 1990).
Commitment to moderate utilization of secondary forests or grasslands from the
community organization is often underestimated as a good case of sustainable
maintenance of a rural landscape.

Fig. 8 Matching small vegetation patches to private ownership boundary lines in 1947
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