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Abstract

This report presents a summary of the results of the third SATOYAMA survey (2013-
2017) as part of the ongoing Monitoring Sites 1000 program (2005-2017). We evaluated
the status and changing trends of agricultural satoyama ecosystems in Japan by analyzing
nationwide data collected from about 200 monitoring sites. We also evaluated
biodiversity status, environmental pressures, and conservation measures at each site, and
summarized these results according to the conceptual framework of the Aichi
Biodiversity Targets developed at the Convention on Biological Diversity during the 10t
Conference of the Parties (CBD-COP10). We reviewed the outcomes of the survey and
identified future challenges of the program from several perspectives including adequacy
of survey design, sustainability of survey structure, and outreach and utilization of survey

outcomes.

Changes in biodiversity status at all monitoring sites during the past decade

The nationwide SATOYAMA survey conducted by 2017 have recorded a total of 3,924
species. Among surveys of plants, birds, and butterflies, 40-50% of species were endemic
and 10-40% of species appeared on the Red List 2019, issued by the Japan Ministry of the
Environment. A total of 128, 111, and 53 sites were surveyed for plants, birds, and
buttertlies, respectively; surveyed sites demonstrated rich biodiversity within a relatively
small total area compared with the national scale. These findings suggest high species
richness within satoyama regions; these ecosystems are therefore important for
conservation in Japan.

In the past decade, we detected no significant trends in species richness among
plants, butterflies, birds, or mammals; however, native bird and butterfly population sizes
possibly decreased significantly. If we only focus on the result of the survey, butterfly
population growth rates indicated a decreasing trend in more than half of all species, with
about one third of species decreasing at a sufficiently rapid rate to be classified as
threatened speices according to the Japan ministry of the Environment Red List criteria.
In these decreasing species, even though only some were listed in the Red List 2019, most
of these are common species such as the dryad butterfly (Minois dryas) and Asian comma
butterfly (Polygonia c-aureum). Although the result cannot be simply assessed for the Red
List unless the trend is revealed from the whole of the country, they may be listed as
threatened species if decreasing trends cannot be reversed because most of these species

mainly inhabit satoyama ecosystems. The SATOYAMA survey also confirmed significant
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decreasing trends among reliable wetland indicator species including two firefly species
(Luciola cruiciate and L. lateralis), the montane brown frog (Rana ornativentris), common
satoyama bird species (brown-eared bulbul, Hypsipetes amaurotis; Japanese barn swallow,
Hirundo rustica; and Japanese jungle crow, Corvus macrorhynchos), and grassland indicator
species such as the Japanese hare (Lepus brachyurus) and grassland and forest edge

butterflies.

Status of management and conservation action at each monitoring site

Although most monitoring sites contain abandoned agricultural areas, we observed
volunteer-based conservation activity at many sites. We also confirmed habitat loss due
to development construction at 25% of monitoring sites over the past 5 years, and
increasing numbers and range expansion among larger mammals including wild boar
(Sus scrofa) and Japanese sika deer (Cervus nippon) and alien species including the raccoon
(Procyon lotor) and Chinese hwamei (Garrulax canorus). Water bodies in about 30% of
monitoring sites remain free of invasive red swamp crawfish (Procambarus clarkii) and
American bullfrogs (Lithobates catesbeiana).

Conservation and promotional activities using the Monitoring Sites 1000 program
has been vigorously promoted and increasing yearly among satoyama ecosystems.
Biodiversity conservation activities include agricultural management of paddy fields,
secondary forests, and grasslands by volunteers at 40% of monitoring sites, additional
conservation activities (65%), promotion and education (70%), meetings with land owners,
stakeholders, and administrators (47%), collaboration with local citizens (40%), and
utilization of forest resources for firewood and compost (46%). We detected increasing
numbers of and brown frogs (R. japonica and R. ornativentris) inhabiting paddy fields
where conservation and restoration activities were conducted by citizens. Such voluntary
conservation works have been suggested to contribute significantly to biodiversity
conservation at monitoring sites. However, we also found that only ca.10% of sites

obtained financial support for such activities.

Future challenges of satoyama ecosystem conservation in Japan

Although citizen conservation activities are actively conducted at the monitoring sites,
satoyama environments are changing due to ecological succession following agricultural
abandonment or fragmentation due to land development. These types of environmental
change are likely to be correlated with the decline of satoyama ecosystems, as

demonstrated by decreasing population sizes among wetland and grassland indicator



species and common satoyama species, as described above. Therefore, it is essential to
determine the factors influencing biodiversity loss and to avoid irreversible changes such
as local extinction.

Biodiversity conservation activities appear to be more intense within monitoring
sites than in other agricultural areas. However, we did not detect trends indicating
biodiversity recovery because population sizes among common species generally
decreased and 20-40% of bird and butterfly species which is likely to meet decreased at a
sufficiently rapid rate to be classified as threatened speices according to the Red List
criteria. To achieve the Strategic Goal C of the Aichi Biodiversity Targets (“To improve
the status of biodiversity by safeguarding ecosystems, species and genetic diversity”), we
should continue to advance practical conservation efforts.

The most significant outcome of the Monitoring Sites 1000 program was that the
nationwide biodiversity monitoring network was maintained over the past decade. More
than 2,500 citizens participated in the SATOYAMA survey, producing about 1,820,000
data and improving the taxonomic skill of surveyors. Our data have been used in a review
of national protected areas, to inform the environmental policies of local governments,
and to develop pest management programs at several sites. To maintain and develop the
nationwide monitoring network and use the resulting data more effectively, we must
promote outreach by reporting survey results, supporting activities including capacity
building at all monitoring sites, and pursue collaboration with diverse stakeholders such
as scientists, museums, and private businesses. The continued operation of the
SATOYAMA survey faces serious issues such as surveyor aging and a shortage of
successors. To ensure continued accumulation of satoyama ecosystem biodiversity data,
it is essential to establish monitoring systems that are engaging and relatively easy to

maintain for surveyors.
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