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Resilience of River and Floodplain Ecosystems Under Changing Climate
- Focusing on River Structure, Biodiversity, and Ecosystem Function -

MR EE AR dumEkcr g9

We investigated the effects of environmental heterogeneity formed by spring/non-spring water and
post-flood disturbance legacy (driftwood) on post-disturbance river structure (riverbed change,
destruction of riparian forests), plant (herbaceous and woody plants) and animal (terrestrial and aquatic
insects, fish, birds) communities and ecosystem structure (food webs: bats), focusing on the Sorachi and
Toyohira Rivers in the Ishikari River system and the Satsunai River in the Tokachi-River system. The
results showed that the impact of flood disturbance and subsequent recovery rates differed among
taxonomic groups, and that disturbance legacy contributed to recovery and persistence of plant
communities. The study also revealed the importance of considering life history and interspecific
interactions when examining the recovery process. In the Sorachi River, the geology of the watershed
influenced water temperature fluctuations, which in turn affected the distribution of aquatic biota,
intraspecific population interactions, differences in temperature tolerance, and ecosystem function
(organic matter decomposition). In the Toyohira River, long-term geomorphological and biological data
analysis and field surveys showed that the distribution area of salmon spawning beds tends to decrease
due to riverbed degradation and coarsening of the riverbed material. In order to represent the actual
phenomena in the hydraulic models of river and flooplain dynamics, it was necessary to apply a slope
failure model that reflects the effect of vegetation roots on the amount of sediment scour. The water
discharge and water temperature predictions were validated from both the watershed water circulation
model and the statistical model, and highly accurate predictions were obtained. To predict future species
distribution integrating these water temperature models and interspecific competition, we analyzed long-
term fish population fluctuation data and found that temperature change affected the increase and
decrease of the population of Dolly varden (Salvelinus curilus) through interspecific competition with
the White-spotted char (Salvelinus leucomaenis).

Key Words : resilience of ecosystem, flood disturbance, floodplain, food web, climate change,
water temperature, geology, spring-fed stream
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