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Background

• Coos Bay is located on the southwestern coast of Oregon, USA.  
The Coos Bay Inlet is the only outlet connects Port of Coos Bay,   
the largest deep-draft coastal harbor in Oregon, and Pacific Ocean. 
The Federal channel, authorized at 210 m wide and 14.3 m deep, is 
protected at the bay entrance by dual jetties constructed in 1928.

• Both north and south jetties have been deteriorated since their 
initial construction due to aging, erosion of foundation, lack of 
adequate maintenance, increased wave environment, and channel 
deepening and dredging projects in the past.

• The US Army Corps of Engineers (USACE) is presently investigating 
the rehabilitation and redesign of jetties using numerical and 
physical modeling of storm waves to ensure navigation safety and 
guide storm waters through the inlet.



Objectives of Wave Modeling

• Analyze and organize regional meteorological and 
oceanographic data in the study area. Select design 
wave and water level conditions for the wave 
modeling.

• Apply a Coastal Modeling System (CMS) wave and 
hydrodynamic models in the present study.

• Conduct wave modeling to simulate synthetic wave 
and storm conditions for Jetty rehabilitation and 
redesign use, including providing input information 
to the physical model.

Coos Bay Inlet

Pacific Ocean



Coastal Modeling System (CMS)

 A suit of time-
dependent wave, flow, 
salinity, & mixed 
sediment transport 
models

 Physics-based
to simulate complete 
coastal processes

 Integrated with visual 
interface thru Surface-
water Modeling System 
(SMS)



Available Near-Field Data Stations 

• CDIP Buoy – Umpqua, OR

46229: wave data since 2008

• NDBC Buoy – Port Orford, OR

46015: wind wave data since 2007

• NOAA Stations – wind & water level data

9432780 (CHAO3) since 1996

9431647 (PORO3) since 1996

• WIS Pacific hindcast – 3 nearby stations

hourly wind wave database (1980-2015)

• A nearshore AWAC sensor @ 15-m depth

wave, current, and water level data

18 Sep – 20 Nov, 2015

20 miles



Coos Bay, Oregon – More Buoy Stations

NDBC 46229

NDBC 46015

WIS 83031

WIS 83032

WIS 83033

NDBC 46050

AWAC

Coos Bay
Region

Pacific Ocean

NDBC 46002

300 miles

Two far-field NDBC Buoys
wind wave data:

46002 (Coos Bay, OR) since 1996
46050 (Newport, OR) since 1996



Comparison of Buoy and Coastal Winds 

Winds at open water 
Buoy 46015 are
much stronger than at
land-based Stations
CHAO3 & PORO3



Buoy Wind Wave & Coastal WL Data

• Waves at the far-side 
Buoy 46002 are 
much greater than 
near coast Buoys 
46015, 46050, and 
46229

• Difference of water 
levels at CHAO3 & 
PORO3 are small



Example of WIS Wind Wave Information

WIS Station 83031

WIS Station 83033



Example of Wave Roses

Data for 18 September to 20 November 2015                                                                                    Data for 2016



CMS-Wave Calibration BC & Settings

AWAC

CHAO3

AWAC Data:

• WL – 21 Sep - 21 Oct 2015

• Current/Wave – 18 Sep – 20 Nov 2015

CMS calibration time period:

18 Sep - 22 Nov 2015

CMS forcing

• WL – CHAO3 (9432780)

• Wind – 46015, 18 Sep – 10 Nov 2015

• 46002, 10 – 22 Nov 2015

• Wave – 46229, 18 Sep – 22 Nov 2015

CMS-Flow

• Bottom friction:

Manning’s n = 0.021, open coast

n = 0.015, inside bay
CMS grid varying cell spacing: 18 m to 300 m

CMS Grid 
Domain



CMS-Wave calibration for 18 Sep – 22 Nov, 2015



Example of CMS-Wave calibration Results

Condition 6: WL and current magnitude comparison



Statistics of Model Waves vs AWAC Data



Wave Transformation to Nearshore Jetties

Save locations: 
358 save stations along 21 transects (T1 – T21)

Parent grid domain (yellow box) & child grid domain (red box)



Wave Transformation Incident forcing Conditions 

Simulation conditions*
(1) Synthetic wave conditions
(2) Top 20 storms

* based on WIS Station 83032 hindcast data



Example of Model Wave Heights Along T9



Example of Storm 1 Forcing and Model Waves

Storm 1: 4 – 6 January 2008
Incident peak waves:
11 m, 18.5 sec from WSW

Peak wave condition                                     peak wave condition



Storm 1 Peak Wave Height Field

Parent Grid simulation                                                               Child Grid simulation



Storm 1 Max Current Fields near Peak Storm

Max flood current field                                                          Max ebb current field



Summary & Conclusions

• US Army Engineers ERDC is assisting Portland District to investigate the rehabilitation and redesign 
of jetties using numerical and physical modeling of storm waves to ensure navigation safety and 
guide storm waters through the Federal Channel at Coos Bay Inlet.

• The ERDC Coastal Modeling System (CMS) models were used to estimate storm waves at and 
around the inlet.  Model calibration was based on the wave, water level, and current data collected 
at a nearshore AWAC sensor near North Jetty.

• Wave modeling was conducted for a set of synthetic incident wave conditions and top 20 severe 
storms to provide input information for physical modeling and rehabilitation of inlet jetties.

• The CMS can be run with efficiency using the nesting grid approach (parent and child grids).  
Model results show variation of storm wave heights along jetties are approximately linearly 
proportional to water level change (e.g., wave setup, storm surge, sea level rise) above the MSL.



Thank you!

Lihwa Lin, Email:    Lihwa.Lin@usace.army.mil

Zeki Demirbelik, Email:  Zeki.Demirbelik@usace.army.mil

Coastguards headed out Coos Bay Inlet

mailto:Lihwa.Lin@usace.army.mil
mailto:Honghai.Li@usace.army.mil

