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Investigations of multiple temporal distributions of phytoplankton dynamics through environmental variables in
water bodies over extensive areas remain relatively scarce. This study focused on the determination of the key
factors regulating temporal and spatial variations of phytoplankton abundance at three monitoring sites in Shih-
men Reservoir within five years (2006-2010). Dynamic factor analysis (DFA), a dimension-reduction technique,
was designed to identify the underlying latent effects in multiple time series and interactions between explanatory
variables (i.e. environmental variables) and the response variable (phytoplankton abundance). The optimal DFA
model successfully described the dynamics of phytoplankton abundance in the Shihmen Reservoir. The results
demonstrated that water temperature, water level, COD, BOD, and DO considerably affected phytoplankton abun-
dance at most of the monitoring sites. Among them, water temperature, water level, and COD significantly affected
phytoplankton abundance at all three sites, indicating that these variables contributed more to the long-term dy-
namics of phytoplankton abundance than other variables at the surface water of Shihmen Reservoir. The influx
and efflux of Reservoir altering hydrological conditions in Shihmen Reservoir may attenuate the nutrients effects
on phytoplankton abundance. In this study, BOD and DO are the other crucial water quality factors that control
variations of phytoplankton. The explanatory variables mainly explain the dynamics of phytoplankton abundance
than common trends do. In the future, the water manager may consider these variables to propose strategies to
manage water quality in Shihmen Reservoir.



