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Abstract

Monitoring Sites 1000 SATOYMA survey (referred to as the SATOYAMA survey) has established the
survey system for long-term monitoring over a period of 100 years, carried out by approximately 5,700
citizen surveyors from 2008 to 2022 who are interested in the biodiversity of each region. This report
summarizes the results of the SATOYAMA survey conducted from 2005 to 2022. We evaluated the status
and changing trends of agricultural satoyama ecosystems in Japan by analyzing about 2.98 million
nationwide data collected from 325 monitoring sites. In addition, we reviewed the outcomes and
identified future challenges of the survey, including conservation activities at each site and the utilization

for administrative managements.

1. Biodiversity loss in satoyama ecosystems has continued: common species living in open-habitat

have been rapidly decreasing, and climate change could have an impact.

The nationwide SATOYAMA survey conducted by 2022 have recorded a total of 4,382 species. Because
these surveyed sites demonstrated rich biodiversity within a relatively small total area compared with
the national scale, it suggests that our monitoring sites have high species richness within satoyama

regions, and are therefore important for conservation in Japan.

In the past 18 years, we detected species richness of native plants and butterflies, and population size
of native birds have decreased significantly. According to our results, 33% of butterfly species and 15%
of the native bird species showed rapid declines of 3.5% or more per year in the number of recorded
individuals, a value that may apply to meet one of criteria of the Japanese Red List by the Ministry of the

Environment, if this trend applies to the entire species.

Further habitat analyses showed a declining trend in the number of individuals and/or the number of
species recorded in open habitat such as farmlands, grasslands, and wetlands, and this trend was
common among birds, butterflies, and plants. For the native birds especially, it is suggested that birds in
farmlands such as tree sparrow (Passer montanus) and skylark (Alauda arvensis) have declined rapidly
from 2015 at a rate of 7.4% per year. If this rate remains in the entire species for a long period, it will meet
one of criteria for the Japanese Red List*. Moreover, the survey confirmed significant decreasing trends
among reliable indicator species of wetlands (fireflies and brown frogs) and of grasslands (the Japanese
hare Lepus brachyurus and the harvest mouse Micromys minutus). In contrast, the population size and/or
distribution of some alien species such as raccoon (Procyon lotor) and Garrulax spp., i.e. Chinese hwamei
(Garrulax canorus) have increased all over the country. These results indicate that the biodiversity loss in

satoyama ecosystems was realized 5 years ago, and yet the loss has been ongoing.

In addition, climate change has the possibility of an impact on this crisis. When the average annual
temperature across Japan gradually increased during 2008 and 2020, it is suggested that the number of
grassland species have decreased in native plants, birds, and butterflies. Moreover, southern butterfly
species have increased and have expanded towards the north. Birds living in more limited temperature

ranges may also possibly undergo a decline in the rate of population. Also, the first spawning date of



brown frogs has been changed 0.49 to 0.96 days earlier per year, in relation to the increase in winter

temperatures.

*One of the criteria for the Japanese Red List is that the population has decreased by 80% or more (CR),
50% or more (EN), or 30% or more (VU) in the past 10 years or 3 generations, whichever is longer.
However, since the results are limited to the sites for the SATOYAMA survey, these results cannot be

used to determine the categories of these species on the Japanese Red List covering the entire country.

2. While abandoned areas have been expanding, citizen-based conservation activities and efforts

using the survey data have been yearly increasing and are being achieved.

A questionnaire survey for the monitoring sites of the SATOYAMA survey in 2018 to 2022 showed that
most of the sites have abandoned agricultural areas and have had the rapid expansion of oak wilt disease
over the past 5 years. On the other hand, they have volunteer-based conservation activities in many sites,
for example, 38-45% of the sites have witnessed agricultural management of secondary forests and paddy
fields by volunteers ; and more than half of the sites were engaged in understanding the biodiversity
status by monitoring surveys. Additionally, controls for alien species were also achieved to 58.7% of all
survey sites. Another questionnaire of a case study for the monitoring site surveyed in 2022 found that
the use of our data for conservation and promotional activities have increased to 64.8% of the sites that
answered the questionnaire. In the actual cases, we detected some citizen-based actions of conservation
for rare species by controls of Japanese Sika deer or alien species, and habitat protection for fireflies
through the change of a development plan. Because 18 of the answered sites reported improvements of
biodiversity using our outcomes, such voluntary conservation activities have been suggested to

contribute significantly to biodiversity conservation at each site.

Moreover, the results of examining effective conservation measures for biodiversity conservation
suggests that it is important to establish a system for obtaining or being able to obtain external funds in
order to maintain species richness of grassland plant, bird, and butterfly species. On the other hand, 66%
of the sites answered that they have less than 100,000 yen for annual funds to support their conservation
activities, and less than 10% of the sites answered that they receive grants to support biodiversity
conservation activities in the 4th period, which is a decrease in half from the 2nd period. It is evident that

funds for the conservation of satoyama ecosystems is widely lacking.

3. Our results have been used for evaluation of projects at a level of national and local governments

and increased for academic uses.

Results of the SATOYAMA survey have been used to evaluate some major national measures in the
comprehensive evaluation for biodiversity and ecosystem services such as Japan Biodiversity Outlook 3
(JBO3), and also used to create environmental measures such as Regional Strategies for Biodiversity and
the Japanese Red List in each local government. Our previous report summary of the 2005 to 2017 survey
was able to widely spread the crisis of the satoyama ecosystems via approximately 150 media
publications. This promotion has increased the number of both data downloads and citations in academic
papers to 2,179 downloads and 124 papers in 2022 and expanded the use of our survey data in the

academic studies.



4. Future challenges to maintain and promote our support for the current survey system and to use

and publish the outcomes to achieve the global goal of “Nature Positive”.

Although conservation actions for biodiversity are being actively conducted by citizens and appear to
be more intense within the monitoring sites than in other agricultural areas, we did not detect trends
indicating biodiversity recovery in satoyama ecosystems. For this reason, the loss of biodiversity in
satoyama ecosystems across Japan could be even more severe. Because of the rapid decline of species
living especially in farmland, wetlands, or other open-lands, it is the urgent need to conserve these

environments.

The most significant outcome of the SATOYAMA survey is the nationwide biodiversity monitoring
network that has been established and maintained for over 18 years, among 325 sites with more than
5,700 citizens participating in the survey. On the other hand, the continued operation of the survey faces
serious issues such as surveyor aging and a shortage of successors. In order to sustain and promote our
survey systems, it is required to facilitate collaboration and communication among local surveyors and

various stakeholders.

We now require more efforts for the conservation of biodiversity in satoyama ecosystems to realize
the “Nature Positive” goal, that is, “to halt and reverse biodiversity loss to put nature on a path to
recovery by 2030”,which is set as the mission of the Kunming-Montreal Global Biodiversity Framework
adopted at the 15th Conference of the Parties to the Convention on Biological Diversity(CBD-COP15) in
2022. Therefore, we will use and disseminate our results obtained from these surveys, maintain as well
as strengthen the monitoring system, and understand and share the current status and results of activities

in each survey site.
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