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Summary

The Monitoring Site 1000 alpine zone survey was started in 2008, when a survey of the
physical environment, vegetation, and insects in the survey areas—Mt. Daisetsu, the Northern
Japanese Alps (Tateyama, from Mt. Chogatake to Mt. Jonendake), Mt. Hakusan, the Southern
Japanese Alps (Mt. Kitadake) and Mt. Fuji—was carried out. This report summarizes the findings
obtained between 2008 and 2017.

1. With regard to the aim of and background to the alpine zone survey, this summary was created to
give an outline of Monitoring Site 1000 and of Japan’s alpine zone and to summarize survey

conditions, survey structure and aim of analysis.

II. The survey site summary gives details on the temperature, warmth index, snowfall period in the
snowfield environment, freezing period in the windswept environment, effective cumulative surface
temperature, vegetation, dwarf Siberian pine (Pinus pumila) annual shoot elongation, flowering
phenology, butterflies, ground beetles and bumblebees for each survey site, as well as an analysis of
survey findings over nine years.

Year to year changes in dwarf Siberian pine annual shoot elongation at the four sites indicated a
pattern of rising summer temperatures. Compared to the windswept environment, in the snowfield
environment there were yearly variations in snowmelt and speed at which the effective cumulative
temperature rose, and the flowering phenology showed year to year changes in step with this. At the
Mt. Daisetsu site, the emergence of butterflies and the types of flowers visited by bumblebees also
showed year to year changes. The number of plant species and vegetation rate was higher in the
snowfield environment than in the windswept environment, while the Southern Japanese Alps, an
area with little snow, presented a unique environment in which the vegetation rate is high even in a
windswept environment and vegetation is plentiful. At Mt. Hakusan, there were marked differences
in species composition of ground beetles depending on whether they were found in snowfield, a
windswept environment, or in dwarf Siberian pine forests.

III. The summary of the survey on an item-by-item basis compared survey sites and plots, analyzed
statistics for each survey item and discussed the impact of climate change.

Data obtained from several sites and plots was used to compare year to year changes. Changes
in mean temperatures and warmth indexes between sites showed similar patterns, but data for Mt.
Daisetsu and the Honshu sites differed in some years. Mean monthly temperatures at all sites were
stable between June and August, but yearly fluctuations were observed in the other months. At all
sites, the rise in effective cumulative surface temperature began later in the snowfield environment
than in the windswept environment. In 2016, the effective cumulative temperature in the snowfield
environment was high in Honshu but low at Mt. Daisetsu. There was no pattern of decline for
number of plant species and vegetation rate obtained in vegetation surveys at any survey site. Annual
shoot elongation in dwarf Siberian pine showed a pattern of increase at all plots, and synchrony in



yearly change was observed among the plots. The flowering phenology of Potentilla matsumurae
was later at all sites in the snowfield environment than in the windswept environment, with large
annual fluctuations. Mt. Daisetsu and Mt. Hakusan showed differences in year to year changes and
those differences generally coincided with the pattern of increase in effective surface cumulative
temperature. Alpine butterfly indicator species Erebia neriene and Erebia ligea were more numerous
at the Honshu sites than at the Mt. Daisetsu site, but year to year change showed no consistent
pattern.

The composition of plant species was used to analyze similarities between plots and year to
year changes. There were large differences in species composition between the snowfield
environment and the windswept environment. Snowfield plant species tended to be similar across
mountains, whereas there were large difference in species between mountains in the windswept
environment. Year to year change was more pronounced in the snowfield vegetation compared to the
windswept vegetation.

The relationship between flowering phenology and environmental factors was analyzed based
on visual inspection of Mt Daisetsu. Year to year changes for three groups of
vegetation—early-blooming vegetation in the windswept environment, late-blooming vegetation in
windswept environments and snowfield vegetation—were examined, which revealed that vegetation
bloomed earlier in windswept environments due to temperature rises and in the snowfield
environment due to earlier snowmelt.

Year to year change in alpine butterflies was analyzed based on data obtained in the Chubu
Mountains. Converting the number of individuals from four groups—alpine butterflies, subalpine
region/highland butterflies, low-altitude species and summit-dwelling/migratory species—to the Rl
index showed a pattern of increase in subalpine region/highland butterflies beginning around 2016.
An estimate of the number of Erebia neriene individuals on Mt. Kitadake, excluding the effect of
light intensity at the time of the survey, revealed that numbers generally held steady or showed a
pattern of slight decrease.

The community composition of ground beetles was evaluated based on differences in
environment and year to year changes. Composition was similar in two plots of snowfield vegetation
but differed in open environments where dwarf shrubs were dominant and in closed environments
where dwarf Siberian pine was dominant. Year to year changes were observed but there were no
consistent patterns to the changes.

Year to year changes in the seasonal activity of bumblebees and of flowering phenology were
compared. Year to year changes in the flowering phenology of vegetation in the snowfield
environment were greater than changes in bumblebees’ seasonal activities, meaning that peak
activity of the two failed to coincide. This lack of synchronization may affect the interaction between
flora and fauna.

IV. The Topics includes three presentations on alpine ecology case studies related to the Monitoring
Site 1000 alpine zone survey.
Indicators of global warming in the Mt. Daisetsu alpine ecology include shrinkage of alpine



snow meadows (marshy flower fields) and broader distribution of Sasa kurilensis and Siberian dwarf
pine, which could also lead to changes in phenology, frost damage due to sudden temperature
fluctuations, and soil erosion and destruction of vegetation due to severe rainstorms.

Results of meteorological observations at 14 alpine locations in the Chubu Mountains showed a
pattern of lower yearly mean temperatures at some locations between 2003 and 2017; no rising
temperature patterns were observed. Observations via AMeDAS (Automated Meteorological Data
Acquisition System) stations at altitudes of 1,000 meters or higher in the Chubu Mountains revealed
similar patterns.

In the Gokurakudaira Cirque in the Central Japanese Alps, snowmelt in 2016 occurred earlier
than in other years and the flowering phenology of plant communities in the snowfield environment
was also early. However, no similar pattern was observed for plant communities in the windswept
environment. In 2016, some species in both the snowfield and the windswept environments bloomed
out of season in late August to early September.

V. The Summary covered the relationship between the four dangers to biodiversity and the alpine
zone, and observations were made concerning the issues and policies in preparation for the fourth
survey period.

The findings of this survey did not reveal any impact related to the four dangers, but some impact
from changes in the global environment -the fourth danger- was observed at some survey sites.

With regard to issues and policies in preparation for the fourth survey period, the Summary
covered actions taken up until now and their outcomes as well as issues going forward, survey site
locations, survey methodologies, survey structures, information management and dissemination,
utilization of survey findings in conservation programs and coordination with international
frameworks.
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