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Abstract Satoyama refers to an indigenous agricultural system of Japan that evolved
through long-term interaction between human beings and their local environments.
As in many indigenous agricultural systems, it is characterized by integrated landscapes
comprised of diverse uses including, but not limited to, paddy fields, farmland, managed
and secondary woodland, grasslands, irrigation ponds and canals, and human settlements,
all located in close proximity to one another. In environmental terms, this land
use variety translates into “biodiversity,” a benefit that synergistically aids both
the human inhabitants and the nature it consists of. Further benefits include sustain-
ability, supplemental income, building materials and food, adjusting local microcli-
mate, flood prevention, and culture preservation. Satoyama landscapes, like other
systems based on indigenous knowledge around the world, have suffered a period of
decline. Efforts are being taken in Japan to revive and conserve these systems and the
indigenous knowledge and cultural heritage they represent, and international initia-
tives (e.g., the Saroyama Initiative) have begun to collect and distribute relevant
information on these systems, such as management techniques and cultural value, in
hopes of aiding biodiversity-focused land use and the associated human benefits
everywhere.
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Introduction

With growing awareness about the adverse impact of high-input agriculture involving
heavy use of agrochemicals, the importance of traditional, integrated land use systems
is increasingly being recognized. These systems are based upon indigenous knowl-
edge (IK), developed over generations of interactions between communities and their
surrounding environments. In many parts of the world, IK has considerably contrib-
uted to conservation and enhancement of biodiversity through sustainable agricultural
and natural resource management practices, with the support of institutional systems
based on the view that environments and societies are inexorably linked (Berkes et al.
1995). For example, diversified cropping is of particular importance as the interac-
tions it facilitates among crops, animals, and trees create advantageous synergisms
that typically allow these ecosystems to promote their own soil fertility, pest control,
and productivity (Altieri 2005). However, many forms of indigenous practices are
becoming endangered by modernization of farming techniques, land use dynamics,
and, oddly, some of the conservation practices (Oudenhoven et al. 2010) that are based
on the assumption that nature and human society are separate entities.

Satoyama is an indigenous land use system traditionally practiced in Japan and a
prime example of a sustainable agricultural system based on IK. It evolved through
long-term interaction between human beings and their local environments involving
“frequent but undestructive exploitation and interventions by farmers” forming its
mosaic-like appearance (Fig. 1) of secondary forest, water bodies, paddy fields, crop
fields, and grasslands maintained through “pruning, mowing and weeding, burning,
and irrigation and drainage management” (Kato 2001). However, such characteristics
are contradictory to the standard concept of environmental protection that empha-
sizes exclusion of human impacts. In addition, satoyama landscapes, like so many
other systems based on indigenous knowledge around the world, have suffered a
period of decline in a changing world marked by population increase, technological
advances, and an increasingly globalized economy. This chapter illustrates the
importance of satoyama landscapes and indigenous knowledge, analyzes the dynamics
of the system in Japan, and discusses its principles and conservation measures that
may be applicable elsewhere.

The Satoyama Landscapes

Background and Essential Features

Originally, the term “satoyama” represented the woodlands that were used for sup-
porting agricultural production and obtaining fuelwood and charcoal (Shidei 1974)
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Fig. 1 The mosaic feature of the satoyama landscapes in Japan (Photo: K. Ichikawa)

in Japan. Etymologically, satoyama originated from “sato” meaning village and
“yama” meaning wood or grassland. It implies the closeness of the woodland to villagers’
lives, not only spatially but in terms of their interdependence. The woodlands
supplied numerous resources: necessities such as firewood, charcoal, organic
manure, fodder, thatch, medicinal plants, mushrooms, and other edible wild plants,
to name a few. Beyond sustenance, selected resources such as firewood and charcoal
were also important as some of the few sources of income for farmers. Later, as the
importance of satoyama and its neighboring environments became better under-
stood by people involved with nature conservation, the term “satoyama” came to be
used in a wider sense. For example, since around the 1980s, the term has often been
used to mean not only woodland but also a set of land uses including woodlands,
agricultural fields, settlements, irrigation ponds, and canals. While there is no unified
definition, this chapter will use “satoyama landscapes” (SL) for such interlinked
sets of agricultural landscapes and “satoyama woodlands” (SW) for secondary
woodlands in satoyama landscapes (Takeuchi, 2003).

Satoyama landscapes are often described as being located between cities and
okuyama, or “deep mountains.” However, clear spatial delineation is difficult
because their structure, pattern, and scale are locally dependent, and the transition
from SL to city or from SL to okuyama is usually continuous. In spite of these char-
acteristics, the Ministry of Environment of Japan attempted to assess the current
area of satoyama landscapes in Japan by setting criteria for the major components,
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Fig. 2 A rice paddy field and adjacent woodlands in a typical satoyama landscape in Kanto
District, Japan (Photo: K. Ichikawa)

that is, secondary forest, farmland mixed with secondary forest, and secondary
grassland (Ueda 2002). The results show that up to 40% of the national territory
of Japan is satoyama landscapes.' As Japan stretches from 45°51'N to 20°25’N, con-
taining several different climate zones, the vegetation of satoyama woodlands var-
ies. These variations are primarily the result of climatic and edaphic conditions
and how they are managed. Four types of satoyama woodlands have been identified
in terms of vegetation: mizunara (Quercus crispula Blume), konara oak (Q. serrata
Thunb. ex Murray) (Fig. 2), red pine (Pinus densiflora Siebold & Zucc.), and ever-
green broad-leaved species such as Castanopsis sieboldii (Makino) Hatusima ex
Yamazaki et Mashiba and Q. myrsinaefolia Blume.

In many satoyama landscapes, communal use of woodlands and grasslands was
established during the feudal period of Japan (commonly referred to as the Edo Era,
1603-1868). In the modernization process of the following period (Meiji Era:
1868-1912), a policy to separate land ownership into either private or public was
undertaken. Extensive amounts of land that had been owned by communities were
designated as public and taken away from villagers, although some were approved
for collective use by communities under Civil Code as a result of farmers’ strong
requests (Otsuka et al. 2009).
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Biodiversity Benefits of Satoyama

As previously mentioned, satoyama landscapes present a mosaic pattern created by
different land uses each with its own associated plants, constituting habitats for a
wide variety of animals and insects, and resulting in a high degree of biodiversity.
This structure allows various organisms to move among habitats and use different
habitat types to obtain different resources (Katoh et al. 2009). This is particularly
important for species such as dragonflies and frogs that live in water environments
early in life and move to woodland and grassland environments as adults. Similarly,
birds of prey often breed in woodlands but prey in grassland and wetlands (Azuma
2003; Washitani 2003).

In addition to this structure, management of satoyama landscapes is critical to
maintaining their biodiversity. In satoyama woodlands, after trees such as Q. acutis-
sima and Q. serrata are cut to harvest firewood and charcoal, the stumps of the trees
are left to sprout so they can be harvested again after 15-30 years. Traditionally,
farmers thinned and cleared the underbrush in order to obtain stems and fallen leaves
and grasses needed for compost and fuels, which simultaneously allowed regeneration
of new sprouts. The collection processes were closely guided, especially in communal
woodlands and grasslands, by community rules that prevented overexploitation of
natural resources. High species richness is maintained by these anthropogenic inter-
mediate disturbances (e.g., coppicing) that serve to protect habitats that would other-
wise be overtaken by a smaller number of competitive species. For example, without
disturbance of the vegetation, bamboo grass (Pleioblastus chino Makino) becomes
dominant in the shrub and herb layers and evergreen tree species become dominant in
the tree layers in the Kanto district, which would result in a decrease of diversity
(Washitani 2003). The spread of other types of bamboo, such as Phyllostachys pubescens
Mazel ex J. Houz. which was vegetated in limited areas such as near residential zones
for use as building materials and commodities, is now becoming another problem
(Suzuki and Nakagoshi 2011). At an even deeper level, litter removal from the wood-
land floor for use as fertilizer inhibits soil eutrophication which suppresses domination
of competitive species and allows diverse species to survive. Grasslands and paths
between fields harbor numerous grassland species while irrigation ponds, irrigation
ditches, and paddy fields are suitable habitats for aquatic macrophytes, amphibians,
aquatic insects, water birds, fishes, etc. (Amano et al. 2008; Kadoya et al. 2009).
Selective clear-cuts continue the mosaic theme even within landscape elements, allowing
vegetation age differences among patches within forest (Washitani 2003). Due to the
unique characteristics associated with various stages of forest growth, this continued
succession further propagates the richness of biodiversity and host environments.

Benefits to Humans

Using the framework of the sub-global assessments (SGA) developed by the United
Nations Millennium Ecosystem Assessment (MA), the Japan Satoyama Satoumi
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Assessment (JSSA) identified and assessed the ecosystem services provided by
satoyama landscapes and their associated changes (JSSA 2010). As mentioned
above, satoyama woodlands provide a variety of materials for buildings, furniture,
agricultural activities such as poles or baskets, fuels, food, and medicines; grasslands
provide materials for fodder, thatch, and compost, while farmlands and paddy fields
produce a variety of foods including rice. In addition to these many provisions,
satoyama landscapes provide regulating services. The Science Council of Japan®
identified and evaluated multiple functions of agricultural lands and forests including,
for example, adjustment of local microclimates and air and water quality through
phytoremediation, prevention and/or mitigation of flooding through retention of
water in paddy fields which are framed by levees, and prevention of soil erosion
through processes such as detection and repair of damaged agricultural lands at
early stages.

The human inhabitants of the satoyama landscapes benefit in more ways than
would be immediately apparent from their interactions with nature. For Japanese
people, there is existence value to some of the species that benefit from these human
influenced environments. The maintenance of secondary woodlands creates suitable
environs for these species. For example, larvae of the national butterfly (Omurasaki
(The Great Purple) Sasakia charonda) depend on the host tree Celtis sinensis Pers.
var. japonica Nakai, a typical species in managed satoyama woodlands, and the
adults feed on sap that is only secreted from younger Q. acutissima Carruth. trees.
Some areas are used for shiitake mushroom (Lentinula edodes Berk.) production in
special, aged woods, which, upon completion of their expected services, are brought
back to decompose on the forest floor, providing the specific habitat necessary
for the grubs of the Japanese rhinoceros beetles (Allomyrina dichotoma) — a valued
symbol of Japanese youth and organic material for the soil.

Cultural Significance

Satoyama landscapes have and continue to offer rich cultural services. In the same
long-term process between humans and nature that developed the satoyama land-
scapes, much traditional knowledge such as farming and forestry practices and
use of medicinal plants has been accumulated (JSSA 2010). Furthermore, many
Japanese regard satoyama landscapes as sources of aesthetic beauty (often describing
satoyama as idyllic rural images) and value them with nostalgia for their recre-
ational benefits. Satoyama landscapes also provide spiritual benefits: rituals and
festivals hoping for or celebrating agricultural fertility are still performed in many
communities.

Cultural, natural, and historical features of the satoyama landscapes are the base
of the identity and uniqueness for the regions of Japan where they exist. Additionally,
satoyama landscapes have become increasingly valued in the context of regional
development both in urban and rural areas and are even being recognized in recent
governmental policies and laws. The policy for making “attractive agricultural
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landscapes™® shows the government’s recognition that the unique and beautiful

scenery of agricultural areas reflects the diverse natural and cultural conditions
shaped in those areas. Similarly, the “Law for the Protection of Cultural
Properties” was amended in 2004 recognizing the cultural value of landscapes
that have developed in association with the modes of life or livelihoods of
people and the natural features of the region by including the new category of
“cultural landscape.”

Satoyama in Decline

Mirroring the fate of many other indigenous systems throughout the world, the
number of satoyama landscapes within Japan has been in decline for quite some
time. Rapid economic growth in Japan following World War II brought many
changes to satoyama landscapes due to urbanization and modernization both in
terms of land use and lifestyles of the inhabitants. Responding to the rapid population
increases in urban areas, large-scale development projects replaced the agricultural
fields and woodlands in the periurban areas, such as the outskirts of Tokyo (Ichikawa
et al. 2006). A number of golf courses and other resort facilities were constructed
in rural areas supported by policies aiming to boost local economies and thus
correct the economic disparities that had existed between urban and rural areas.
This resulted in the destruction of the natural environments of the satoyama land-
scapes. In rural areas, the other side of urbanization, outward migration, took effect
as depopulation and aging of rural populations furthered the abandonment of the
surviving wood and agricultural lands. Beyond the encroachment of these urban
areas, those that continue to live in satoyama landscapes face financial difficulties
as many of the products they once obtained for use and sale from the SLs are now
purchased from overseas and replaced with modern equivalents, such as biomass
fuels like charcoal and firewood being supplanted by fossil fuels and farmers becoming
more dependent on chemical fertilizers rather than compost from woodlands. These
changes decreased the need for the woodlands which were then left unmanaged,
allowing the natural succession of vegetation, which in turn caused the loss of many
species dependent on the environment once created by human intervention. As the
SLs are the habitats and growth environments for many endangered species of plants
and animals, their loss becomes a matter of conservation with “underuse” as the
serious issue rather than overexploitation. In addition, the changes brought about by
urban development not only diminished the number of SLs but also affected the
beauty and uniqueness of those that remain, as removal of elements that no longer
have a practical purpose affects the overall landscape, leading to less inspired
(and less biodiverse) styles of landscapes becoming more ubiquitous. There have
been several research projects within Japan highlighting the decline of SLs; two
such projects that demonstrate regional uniqueness and public perception of the
landscapes concerning the Tokyo Greater Area are mentioned here.
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Fig. 3 Location of the Tokyo Greater Area (TGA), Japan, and the boundaries of counties and
landforms. The map in the upper right shows the location of the TGA in Japan, which is comprised
of the Tokyo Metropolis, Saitama, Kanagawa, and Chiba Prefectures. An administrative unit
of “county” (one order lower than a prefecture) was used as a unit of data collection and analysis
(Source: Modified after Ichikawa et al. 2008b)

Changes in Regional Differences of Landscapes in the Tokyo
Greater Area

The Tokyo Greater Area (TGA) is composed of the Tokyo Metropolis and three
surrounding prefectures: Saitama, Chiba, and Kanagawa (Fig. 3). Tokyo, one of the
largest cities in the world today, has been the center of politics and governance in
Japan for about 400 years. Beginning in the Edo Era, the central part of what is now
Tokyo (called Edo) became the epicenter of Japan’s feudal system with SLs spread
through all the surrounding areas in order to provide for the needs of this burgeoning
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capital. After the end of the Edo Era in 1868, and especially after the end of World
War Il in 1945, rapid urbanization took place in the TGA drawing people from rural
areas all over Japan. As a consequence, the population of the TGA increased from
4 million in 1884 to 12 million in 1950 and 34 million by 2009 within an area of
13,600 km?.

The TGA varies in topographic conditions (Fig. 3) and can be divided into four
major types of landforms: lowland, upland, hilly, and mountainous. Lowlands
are mainly in the middle of the region from north to south. Several uplands are
distributed through the middle of the region in addition to a wide area of upland
called Shimousa Upland located to the east. There are some hilly areas in southern
peninsula and between the uplands and mountainous areas to the west.

A recent study evaluated the structure of the landscapes of 41 counties, represented
by their land use compositions* and major forms of woodland vegetation (Ichikawa
et al. 2008b), in order to understand the regional difference of the SLs and their suc-
cession. Land use and vegetation data for 1910, 1960, 1980, and 2000 were obtained
from statistical figures (yearbooks kept by local government and information from
the national agricultural census). The data were analyzed using GIS in order to
examine their relationship with landform. In 1910, landscapes in the TGA were
diverse in structure. Throughout the TGA, land use patterns varied, with paddy fields,
farmlands, and woodlands spread the most widely and urban land use occupying
less than 10% of each county (Fig. 4). As a whole, land use in 1910 was generally
distributed in a way that corresponded with the distribution of landform.
Socioeconomic factors such as local industries, which needed fuels made of certain
preferred species, also seemed to have affected differences in woodland vegetation.
This was most clearly observed in counties located in the upland areas, while wood-
lands in eastern uplands were largely dominated by pine, and woodlands in some
parts of the western uplands were dominated by broad-leaved species.

Analysis of the landscape structures in later years (1960, 1980, and 2000) showed
that the arrangement of the satoyama landscapes in the TGA had largely changed.
After 1960, urbanization proceeded much more quickly than before, especially within
a 50 km radius of the center of Tokyo. By 2000, despite a few pairs that had initially
shown the strongest correlation between land use and landform remaining similar to
their initial condition, more than 25% of the areas were dominated by urban
land use, regardless of landform (Fig. 5). In contrast to the increase of urban areas,
paddy fields, farmlands, and woodlands decreased largely in these areas. Infrastructure
development, technological advances, and landform transformation contributed
to accelerated urban development; location (not suitable location) became more
influential to urban development than landform. A good example for this phenom-
enon is the Tama New Town started in1966; it is a planned development on 2,900 ha
providing housing for 340,000 people, in the Tama Hills of western Tokyo.

Drastic changes in woodland vegetation after 1910 are obvious when comparing
the distribution of woodland vegetation at that time with that in 1980 and 2000.
An outbreak of pine wilt disease caused by the nematode, Bursaphelenchus xylophilus,
and air polluted with sulfur dioxide from nearby industries caused extensive damage
to pine woodlands, reaching peak destruction in 1979.° By this time, demand for
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Fig. 4 Relative distribution of various land uses in Tokyo Greater Area (TGA), Japan, 1910. The data
were obtained from statistical figures from yearbooks published by each prefectural government*

pinewood as fuel largely decreased with the shift to fossil fuels. Furthermore, a
policy to extend forestation areas was promoted after World War II in response to
the increased demand for new houses. These areas were subsequently used for
replanting of Japanese cedar (Cryptomeria japonica D. Don) and Japanese cypress
(Chamaecyparis obtusa (Siebold & Zucc.) Endl.) trees, or left abandoned during
periods of low demand for land, allowing for natural regrowth of broad-leaved
trees. Through these transformations, satoyama landscapes in the TGA were drasti-
cally altered by the year 2000 resulting in decreased structural diversity. Currently,
landscapes within 50 km radius of Tokyo are of uniform structure, dominated by urban
land use, with the remaining woodlands mainly composed of broad-leaved species
and some Japanese cedar and Japanese cypress.

Local Stakeholder’s Perception of Past Woodland Vegetation

The local stakeholders of three different study sites previously considered SLs
(altered by the aforementioned urbanization process) were selected to conduct a
questionnaire survey on their recognition of the past vegetation. Three types of local
stakeholders were considered in terms of their relationship with the satoyama
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Fig. 5 Relative distribution of various land uses in Tokyo Greater Area (TGA), Japan, 2000.
The data were obtained from statistical figures from yearbooks published by each prefectural
government*

woodlands, namely, longtime residents (communities existing since before the 1920s),
new residents (communities living in areas developed in the 1960s), and volunteers
(from groups that work to conserve satoyama woodlands). The three selected study
sites were again located within a 50 km radius of Tokyo. In the survey, the local
stakeholders were encouraged to recollect their memories of the previous states of
woodlands and the data so collected were analyzed.® This allowed for comparison
of the local residents’ interpretation of the past woodland in each of the study
sites and the actual past condition (based on old maps and aerial photographs).

The results of the survey (Fig. 6) show that the local people’s perceptions of the
past woodland vegetation of these areas differed. Longtime residents, who were
thought to be knowledge transmitters, knew the most, but they were few in number.
The volunteers who actually manage the woodlands had less (and sometimes biased)
knowledge, depending on the group’s characteristics. Newer residents had the least
knowledge of past woodland vegetation. Communication among these groups
should be helpful in decreasing the knowledge gaps. However, even this may not be
sufficient for transmission of accurate knowledge of past conditions, given that no
group had a complete grasp of the information. The use of objective references such
as old maps and aerial photographs should help facilitate proper understanding
of the past landscape and thus improve understanding of regional characteristics
in a historical context.
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Fig. 6 Recognition of past woodland vegetation by different local stakeholders in three different
study sites in Tokyo Greater Area (TGA), Japan. Three types of local stakeholders (long-term
residents since before the 1920s, new residents since the 1960s, and volunteers from groups that
work to conserve) in each of three different study sites were selected to conduct a questionnaire
survey on their perceptions of the past vegetation®

Satoyama: Looking Forward

Decrease and abandonment of the satoyama landscapes during the rapid economic
growth after the late 1960s ironically promoted gradual development of awareness
and interest among Japanese people to the value of the satoyama landscapes. Today,
many conservation and restoration efforts at local and national levels are taking
place in response to the SLs’ decline. A report by the Nature Conservation Bureau,
Ministry of the Environment of Japan', counts as many as 972 volunteer groups
doing activities in SLs in 1,023 fields within Japan. Another survey by the Forestry
Agency records an increase in the number of volunteer groups that work in wood-
lands and forests. While there were only 277 groups in 1997, the number increased
to 2,677 by 2009, 73% of which were working on management of satoyama wood-
lands.” Today, volunteers play an important role in the management of woodlands in
urban environments.

However, considering the reasons for the decline of the SLs, it is apparent that
the traditional management system in SLs will not work effectively under the pres-
ent socioeconomic environment (Katoh et al. 2009) and volunteer management
alone will not be enough to sustain them in perpetuity (Tsunekawa 2003). Yokohari
and Bolthouse (2011) suggests the dynamic nature of SLs stems from having
changed over time synchronous to the evolving needs of successive generations,
necessitating recognition of the importance of contemporary needs in redeveloping
relationships between communities and nature. Thus, new uses of SLs must be
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explored for their survival. For example, growing awareness among consumers of
the need for food safety measures and environmental conservation may support the
revitalization of SLs by paying attention to the growing number of certification
systems to identify goods produced under environmentally friendly conditions in
SLs. Certain fauna species such as the Oriental stork (Ciconia boyciana) and
Japanese medaka fish (Oryzias latipes) are often used to symbolize these agricul-
tural activities, such as reducing or not using pesticides or chemical fertilizers and
flooding paddies in winter time (for restoring the biodiverse environment key to that
particular species). For example, 39 brands of rice are now identified as being
produced in this way.® Moreover, many new uses for the woody biomass from SWs
as an energy source are also being explored (Terada et al. 2010). Additionally, these
systems are being looked at for their ability to enhance carbon sequestration,
contributing directly to climate change mitigation (Nair et al. 2009; Nair 2012). The
beautiful scenery, local foods, and variety of nature and cultural activities in each
satoyama landscape are expected to continue to increase tourism, revitalizing the
economies of these rural areas suffering from depopulation. To promote this, the
Ministry of Agriculture, Forestry, and Fisheries (MAFF) proposed in 1992 an over-
night-stay activity in rural areas called “green tourism” and enacted a law to further
facilitate green tourism in 1994. Moreover, the SLs provide an excellent setting for
environmental education. Ultimately, efforts that do not consider the synergies and
trade-offs between ecological and communal welfare are unlikely to be effective
(Chapin et al. 2009).

Global Relevance of Satoyama

Satoyama landscapes are excellent examples of indigenous systems that are envi-
ronmentally sustainable, biodiverse, and able to appropriately provide for their
human inhabitants. Considering the variety of issues that global societies are facing,
such as biodiversity degradation, poverty, climate change, and food security, the
multifunctional aspect of IK systems and characteristics which support these functions
should be clearly recognized. Such multifunctionality can be understood by using
the framework of Millennium Ecosystem Assessment, which groups different types
of ecosystem services (provisioning, regulating, cultural services). The basic overriding
principles of traditional SLs that are common to most IK systems, such as the mosaic
of land uses, maintenance of closed cycles of materials and wastes, and application
of traditional knowledge and techniques, result in high species numbers and struc-
tural diversity (Gliessman 1998; Altieri 2005), making it an excellent example for
understanding the significance of IK systems in general. A measure for assessing
this agricultural landscape heterogeneity and the contribution of nonagricultural
land use has been proposed by Kadoya and Washitani (2011) in the form of a
Satoyama Index. While there are basic commonalities within various IK systems
around the world, each landscape has distinguishing features, as each has evolved
under different natural and social conditions. Comparing agroforestry in the Western
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Ghats in India and SLs, Kumar and Takeuchi (2009) pointed out similarities such as
basic landscape structure, multifunctionality of the system, high biodiversity, and
potential to reduce carbon in the atmosphere. They also identified some of the dif-
ferences including canopy architecture (the multi-tiered structure of agroforestry
and the more or less unitary canopy of satoyama) and land ownership pattern (pri-
vately owned/managed agroforestry holdings vs. community local government or
private ownership). Therefore, further research is necessary for exploring the realis-
tic transference of management techniques between cultures. One manner of
approach would be the deciphering of the current “black box” situation of many
elements of IK systems (in which the necessary inputs and the typical outputs are
understood but many of the underlying interactions are not fully charted) and further
scientific understanding of the nature of these systems and the indigenous knowl-
edge associated with them that has stood the test of time.

Just as in Japan, IK-based systems are diminishing and degrading throughout the
world: victims of urbanization, industrialization, modernization of agriculture and
forestry and fishery techniques, population increase, aging of rural population, and
the resulting loss of biodiversity. As many of these forces are similar throughout the
world (Ichikawa et al. 2010), comparing the systems, the benefits they provide,
and the measures they take will help determine the next steps to follow. Based on
this understanding, the Satoyama Initiative was initiated jointly by the Ministry of
the Environment of Japan and the United Nations University Institute of Advance
Studies. The International Partnership for the Satoyama Initiative (IPSI) was estab-
lished as a platform for collaboration among a broad range of entities and organizations
for conservation, restoration, and revitalization of such systems toward its vision of
“realizing society in harmony with nature.” The Satoyama Initiative builds on the
understanding that if the interactions between humans and nature are properly main-
tained, the result is landscapes which sustain healthier ecosystems and biodiversity,
while at the same time contributing to human well-being. The recognition that eco-
logical, social, and economic aspects are linked to each other in these landscapes has led
to the coining of the term “socio-ecological production landscape” to describe the
target area of the Satoyama Initiative.

The fact that other initiatives with similar orientations exist attests to the general
belief by the global community in the importance of IK. One example is the GIAHS
(Globally Important Agricultural Heritage Systems) begun by the Food and
Agriculture Organization (FAO) in 2002. The GIAHS refers to remarkable land use
systems and landscapes which are rich in globally significant biological diversity
evolving from the coadaptation of a community with its environment and its needs
and aspirations for sustainable development.’ By identification and registration of
these systems, GIAHS seeks to promote international recognition, conservation, and
sustainable management, supporting food security and agricultural biodiversity in
conjunction with their contributions to natural landscapes, cultural heritage, and
indigenous knowledge systems (Boerma 2002).

Considering the ever evolving needs of society and the current situation of SLs
and other systems based on indigenous knowledge described above, adjustments
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and innovation are needed to respond accordingly. For example, satoyama is being
considered for meeting more recent types of demands as well: the utilization of
biomass for energy production and the concept of the high carbon stock potential of
such systems in Japan are being studied (Yokohari and Bolthouse 2011; Terada
et al. 2010), which helps set precedence for similar studies elsewhere. While these
types of resources are not enough to meet the energy needs of an entire country, they
may be able to provide reasonable supplements when worked into a mixed energy
source system and, in doing so, provide good secondary income to the communities
who are in charge of managing these environmentally crucial landscapes.

In periurban areas of Japan, even though the encroachment of cities has largely
changed satoyama landscapes, there are still woodlands and agricultural lands that
have “survived” the rapid urbanization; some are still privately owned by (former)
farmers, but others, especially the woodlands, are designated as parks or nature
conservation areas, which prevent them from being converted to urban land uses.
It is important to conserve the remnants of former agricultural landscapes, as more
than half of the global population lives in or around such new urban and periurban
areas today. These areas are important for creating good environments and atmosphere
and providing nearby places where people can go to enjoy nature.

Considering the historic and symbolic associations of woodlands and trees
(O’Brien 2005), in Japan, the remaining SLs are also valuable symbols of each
region’s unique characteristics, history, and culture. The process of understanding
the past landscapes and their changes also provides a valid context in which to identify
issues, problems, and desired outcomes in planning (Marcucci 2000), as well as useful
wisdom or inspiration for future management, restoration, and creation of landscapes
(Antrop 2005). Recognition of the unique characteristics of regional SLs by local
stakeholders, bearing in mind historical perspectives, an provides an important
foundation for regional development which other countries with similar circumstances
may take note of.

Conclusions

Each indigenous knowledge system is essentially location specific. Even within
Japan, landscapes are regionally shaped over time based on local landform, land
use, vegetation, and socioeconomic requirements. However, the basic overriding
principles among SLs and other IK systems in the world, as well as issues facing
them, are similar. There are also lessons others can observe in Japan in terms of
treatment of such systems within an industrialized country, be it via cultural or gov-
ernmental recognition. Further approaches must be explored not only to conserve
or restore but also to revitalize the satoyama landscapes. These must meet with
contemporary needs of the societies with which they are associated. International
efforts to share information are essential in order for similar systems throughout the
world to deal with common issues brought on by continuing globalization.
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