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ABSTRACT

Subalpine lakes often formed unique ecosystems and retained a variety of endemic species
because there were geographically remote. Subalpine lakes are important natural habitats.
Currently, researches on Taiwan’s subalpine lakes focused on basic research. There were few
researches to investigate the impact of environmental changes on the water quality of subalpine
lakes. In this study, a simulation concerning the conditions of hydrodynamic and water quality of
the Tsuei-Feng Lake, a subalpine lake, was conducted using a three-dimensional model of
hydrodynamic and water quality. The calibration and validation of the model were conducted with
the observational data (i.e., water level, temperature, and water quality) collected from January 2010
to July 2011. The results demonstrate that the simulation results reproduce the observational data.
After model calibration and validation, the model was applied to investigate the influence of wind
shear stress on the water quality. Consequently, two simulation scenarios were set in the model
applications. Two simulation scenarios were Scenario 1 (wind direction: northeast wind and wind
speed: 5.66 m/s) and Scenario 2 (wind direction: northeast wind and wind speed: 20.0 m/s). The
simulated results indicate that wind shear stress has a significant influence on surface flow field,
water temperature, and water quality of the Tsuei-Feng Lake. When the wind speed increased, the
concentrations of ammonia nitrogen, nitrate nitrogen, dissolved oxygen, and chlorophyll a were

decreased, and the concentrations of total nitrogen and total phosphorus were increased.

Keywords: Hydrodynamics, Water quality, Tsuei-Feng Lake, Three-dimensional numerical
model, Wind shear stress.
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