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The sedimentation problem in Taiwan's reservoirs has
become increasingly severe. As a result, desilting tunnels have
been constructed in reservoirs across Taiwan, leading to a rise
in related research. However, conducting measurements on-
site during floods poses significant risks. Therefore, numerical
modeling has become a crucial method for simulation and
evaluation. This study employs a 2-D numerical model to
simulate the sediment desilting efficiency of the desilting
tunnel in Nanhua Reservoir. After digitizing the simulation
results as digital twins, the study evaluates sediment desilting
efficiency under different flood magnitudes and compares
the efficiency of desilting tunnels under various conditions
using data from Zengwen Reservoir. The analysis reveals that
sediment desilting efficiency increases with flood magnitude
and that shorter sediment transport distances lead to higher
efficiency. Furthermore, long-term analysis indicates that
the environmental conditions of Nanhua Reservoir are more
favorable for sediment sluicing via the tunnel. The same find-
ings are observed in the Inflow Capacity Ratio (ICR) analysis.

Key words: numerical model, digital twins, desilting ef-
ficiency
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Parameter Value

Time step(s) 0.1
Turbulence Model PARA (Parabolic)
Turbulence parameter for the PARA Model (0.05-1.0) 0.7
Sediment Transport Capacity Equation EH (Engelund-Hansen)

Adaptation Coefficients for Deposition parameter 0.5
Suspended Load Erosion parameter 1.0

Bedload Adaptation Length default

Constant Manning Coefficient 0.01
Full W.S.E = 180m

Initial Condition
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