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Increasing the river cross-section by barrage construction causes rises in the average river water levels and discharge
rates in the rainy season. The time series patterns for groundwater levels measured at 23 riverside monitoring wells along
the lower Nakdong River are compared for two cases: before and after water-filling at the Changnyeong-Haman Barrage.
Monthly average groundwater levels indicate a distinct increase in groundwater levels in the upstream riverside close to
the barrage. River-water level management by barrage gate control in August, during the rainy season, resulted in a 0.1 m
decrease in groundwater levels, while water-filling at the barrage in December caused a 1.3 m increase in groundwater
levels. The results of hierarchical cluster analysis indicate that seven groundwater monitoring wells and river water levels
were in the same group before barrage construction, but that this number increased to 14 after barrage construction. Prin-
cipal component analysis revealed that the explanation power of two principal components corresponding to river fluctu-
ation, PC1 and PC2, was approximately 82% before barrage construction but decreased to 45% after construction. This
finding indicates that the effect of the river level component that contributes to change in groundwater level, decreases
after barrage construction; consequently, other factors, including groundwater pumping, become more important. Contin-
uous surveying and monitoring is essential for understanding change in the hydrological environment. Water policy that
takes groundwater-surface water interaction into consideration should be established for riverside areas.
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Fig. 3. Distribution map of changes in monthly average groundwater levels in June, August, October, and December.
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Fig. 4. Results of hierarchical cluster analysis for two cases: before and after water filling at the barrage.
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HAM-46 0.954" -0.160 -0.161 HAM-46 0.903" 0.152 -0.010 -0.126
HAM-56A 0.775 0.604 0.108 HAM-56A | 0.862" -0.364 0.097 -0.100
HAM-57 0.818" -0.486 0.132 HAM-57 0215 0.908" 0.058 0.080
HAM-59 0.659" -0.294 0.391 HAM-59 0.311 0.794" -0.179 -0.374
HAM-71 0.907" 0.342 -0.069 HAM-71 0.966 -0.072 -0.156 0.038
HAM-72 0.839" 0.446 -0.084 HAM-72 0.931" -0.193 -0.119 0.121
HAM-74A 0.726" -0.451 0.240 HAM-74A | 0.625 0.417 -0.583 -0.121
HAM-75 0.665" -0.559 0.402 HAM-75 0.517" 0.478 -0.658 -0.118
HAM-81 0.972" -0.049 -0.075 HAM-81 0.664" 0.173 -0.607 0.184
HAM-92A 0.925" 0318 -0.162 HAM-92A | 0.493 0.550" 0.351 0.413

River 0.660" 0.631 0.211 River 0.765" -0.461 0.160 -0.233
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