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ABSTRACT

Hydrological cycle characteristics in dam basins are influenced not only by climatic
conditions but also by internal basin characteristics, such as vegetation, urbanization,
and groundwater use. Therefore, to understand differences in hydrological cycle changes
between basins, it is necessary to comprehensively analyze not only the effects of
individual factors but also the structural relationships among them. In this study, the
Soyanggang Dam basin and the Chungju Dam basin were selected as target basins, and
changes in hydrological cycle characteristics since dam construction, as well as the
dominant factors influencing these changes, were quantitatively evaluated using a Partial
Least Squares Structural Equation Modeling (PLS-SEM) approach. First, based on long-
term hydrological and meteorological data, exogenous latent variables, including rainfall,
temperature, vegetation, urbanization, and groundwater, and endogenous latent
variables, including loss, direct runoff, and baseflow, were constructed. Next, an initial
model was established by examining the significance and multicollinearity of the major
indicators, and a final model was reconstructed by removing indicators with high
multicollinearity. The results showed that, in the initial model, high multicollinearity was
identified mainly among rainfall- and vegetation-related indicators in both basins, while
groundwater-related indicators in the Soyanggang Dam basin also exhibited high
multicollinearity. In the final model, the overall significance and validity improved, and
rainfall was identified as a key factor affecting both direct runoff and baseflow in both
basins. In particular, the explanatory power was highest for direct runoff. In addition,
vegetation, urbanization, and groundwater significantly influenced changes in loss and
baseflow in the Chungju Dam basin, whereas temperature showed a relatively greater
influence in the Soyanggang Dam basin. These results suggest that internal basin
characteristics played a relatively greater role in the Chungju Dam basin, while
meteorological factors were relatively more influential in the Soyanggang Dam basin.
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