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Droughts of the rivers may temporally destroy the habitats and migration routes of aquatic organisms, and hence makes
the life cycles of migratory species difficult to be preserved. Thus, the Ministry of the Environment in Japan recommends
river administrators (eg., local governments) to keep rivers constantly flowing with a certain amount of surface water,
while many local governments cannot even manage to grasp the prevailing conditions. The purpose of this study was to
describe the frequencies and scales of droughts in 12 tributary rivers of Lake Biwa, and to clarify (1) the factors of
droughts and (2) the effects of droughts on the reproduction of Ayu fish (the most commercially-important species in the
district). Using the generalized linear models (GLM) with stepwise variable selections based on Akaike's information
criterion (AIC), we determined the effects of explanatory variables that explain the frequencies and scales of river
droughts (monitored by drones), and the number of spawned eggs of Ayu fish (identified with stable isotope ratios).

In the GLM with the smallest AIC, the frequency of droughts was positively affected by the average gradient and
the mean width of basin, and the scale of droughts was positively affected by the average gradient and the sinuosity. In
addition, the number of the spawned eggs was negatively affected by the scale of drought and the river density, and
positively affected by the sinuosity. Thus, we concluded as follows:

(1) Frequency and scales of droughts were high in steep rivers. The factors that explained frequency and scales of
droughts were characteristics of the river/basin shape. The amount of water intake for the agriculture was not selected in
the model. Such short-term artificial factors may have been hidden by the river shape factors.

(2) The number of spawned eggs of Ayu fish decreased with the drought scale, suggesting that the survival and
growth of Ayu fish are affected by the droughts. The population size of Ayu fish would become smaller with further river
droughts, which may affect the food web structure, the fish catches, and associated leisure.




