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ABSTRACT

The Sediment Intrusion and Dissolved-Oxygen Transport Model (SIDO) was a numerical model developed by the
NRCS and ARS of USDA to evaluate the impacts of sediment erosion and deposition on the salmonid spawning
redd. This model can be used to predict the hydraulic properties of spawning redd, intragravel flow, distributions
of sediment deposition and dissolved-oxygen (DO), and embryo survival rate. SIDO model includes six
sub-models, they are: (1) Open-channel hydraulic model; (2) Sediment transport model; (3) Intragravel flow
model; (4) Sediment intrusion model; (5) DO transport model; and (6) Embryo survival model. The hydraulic
model uses backwater computation to calculate flow depth and velocity. The sediment model uses Einstein-Brown
formula to determine bedload. The near-bed infiltration concentration is estimated by the suspended load formula
developed by Alonso and Engelund. The intragravel flow is calculated with Darcy's Law using Successive
Overrelaxation (SOR) and Gauss-Seidel method. Sediment intrusion and DO transport are simulated with the
advection-diffusion equation. The intrusion of sediment depends on the filling status of the gravel interstices. The
biotic and abiotic DO consumptions are both considered in the DO transport model. The embryo survival is
evaluated with the substrate size distribution. SIDO model is then applied to the spawning area in the study site to
simulate the sediment and DO transport and the resulting embryo survival. The results indicate that SIDO model

is applicable to the evaluation of eco-environment and the planning of restoration for gravel-bed rivers.
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