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Background
• Validate and verify the CMS codebase for simulating hydrodynamics, 

wind waves, and sediment transport/morphological change
• Update and expand previous VVUQ completed in 2012
• Testing the CMS 5.x release
• Tripartite division to the VVUQ cases:

• Analytical: Performance of simulating fundamental physics
• Laboratory: Extensive observation coverage and detail
• Field: Verification in real-world conditions

• Ongoing work
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Analytical



Wind stress-induced Setup

























Summary

• The hydrodynamic model performed well simulating a range of 
processes at different physical scales.

• Water level RMSEs were less than 5% and on the order of centimeters. 
This indicates proper formulation. Perhaps investigating the 
discretization could improve results.

• Current velocity magnitude errors were typically ~10%. This is in 
accordance with the previous VVUQ effort.

• Computational efficiency and grid size/timestep sensitivity tests are 
logical further developments for this work.
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Field Cases
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• Grays Harbor estuary is located on the southern coast
of WA. A natural inlet on the west connects the harbor
to Pacific.

• The federal navigation channel is 39.1 km long, 300 m
wide outside the inlet and 100 m near the Port.

• Damon Point at the harbor entrance has experienced
continued evolution towards the navigation channel.
Spit encroachment on the channel may lead to
increased maintenance requirements.

• The purpose of the study is to develop and calibrate a
hydrodynamic and sediment transport model to
evaluate potential shoaling in the navigation channel.

• A field survey program collected wave, water level,
current, and sediment data in the region of Damon
Point and were used for model calibration and
validation (two Beach Pods, ADV265 and ADV110, and
one bottom-mounted ADP).

Grays Harbor, WA



CMS-Flow:
Grid – telescoping grid
Domain - 25 km alongshore and 50 km cross shore 
Computational grid - 57,500 ocean cells 
Grid resolution - 8 × 11 to 480 × 720 m
Hydro time step - 900 sec. 

CMS-Wave:
Grid - non-uniform rectangular grid 
Domain - 25 × 26 km
Computational grid - 81,300 cells 
Grid resolution - 20 × 20 to 600 × 600 m 

CMS Set up
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• Coos Bay Inlet System: large waves and strong 
tidal current in the system 

• Annual maintenance dredging of the navigation 
channel and sand material is placed in nearshore 
ocean dredged material disposal site (ODMDS) 
to supplement the littoral sediment budget 

• Sediment interaction with waves and current 
induces channel backfilling and decreases 
channel navigability

• Sediment tracer study and numerical model to 
investigate littoral sediment transport for the 
Coos Bay inlet and estuarine system and to 
evaluate the effects and the short- and long-term 
response of nearshore dredged material 
placement to coastal wave and hydrodynamic 
environment.



CMS Set up

CMS-Flow:
Grid – telescoping grid
Domain – 31 × 32 km 
Computational grid - 132,000 ocean cells 
Grid resolution - 20 × 20 to 320 × 320 m
Hydro time step - 600 sec. 

CMS-Wave:
Grid - non-uniform rectangular grid 
Domain - 31 × 32 km
Computational grid - 212,700 cells 
Grid resolution - 20 × 20 to 320 × 320 m 









Summary
• The CMS performs well in simulating tidal hydrodynamics at a coastal 

inlet and estuarine system in the presence of waves and wind. 
• Time series measurements of water levels, current velocities, and 

wave parameters are well reproduced at AWAC (ADCP) and tidal 
gages.

• The model has also caught instantaneous measured currents along 
selected transects around the inlet and navigation channel.

• Goodness-of-fit statistics are used to assess the model performance 
and the model results agree well with measurements in nearshore 
breaking zone and in offshore deeper area. 

• The model results demonstrate that it is reasonable to use large time 
steps, on the order of 15 min, for similar tidal inlet hydrodynamic 
studies. 
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