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Compound risk from deer damage and extreme weather events
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Abstract

Alpine butterflies in Nagano Prefecture, comprising nine species, have been regarded as symbols of
the pristine nature of the Central Mountain region of Japan. However, in recent years, alpine ecosystems
have been increasingly affected by vegetation loss due to grazing by sika deer, along with rising concern
about changes in meteorological conditions. To assess current situations and conservation challenges,
we compiled knowledge from the literature and field-based conservation activities. Vegetation damage
by sika deer has intensified in the alpine zones of the Southern Alps and Yatsugatake and is expanding
regionally, while deer intrusion has also been confirmed in the Northern Alps. In declining populations
of the Erebia takane suginanii and the Aporia hippia japonia butterflies, both deer grazing and short-
term weather events such as extreme heat, are considered likely contributing factors. Conventional
measures based on restrictions of collection are insufficient to address these risks. Short-term extreme
events can alter habitat suitability before long-term climate trends become detectable. Conservation must
therefore integrate the effects of deer and changing meteorological conditions to identify priority sites.
As habitats shrink, local interventions such as deer fencing may compromise ecosystem resilience, making
site-specific evaluation of resilience increasingly critical.
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