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Typical Uses

Energy Graph



Numerical Modeling: Circulation/hydrodynamic Modeling

Presenter
Presentation Notes
Planning and design is our main use of water level data collected throughout the state. Once aspect of design that is commonly used that uses water level as a input parameter is numerical models. The most direct use of the data is hydrodynamic or circulation modeling. Shown here is Auke Bay in Juneau, AK where water level simulates typical tides to show the impact of currents with addition of a boat ramp.



Numerical Modeling: Wave Modeling

Presenter
Presentation Notes
Wave numerical modeling is another common type of numerical modeling used for design. Water levels are key component to the development of these models and waves produced. As an example deeper water allows larger waves.  Knowing what the water level is in reference to the land comes from water level data.




Numerical Modeling: Sediment Transport

Existing Harbor Harbor with Breakwater 
Extensions

Presenter
Presentation Notes
Sediment transport modeling is an offset of the wave and/or circulation modeling. So by default understanding the water levels in an area provides the needed information to determine potential sedimentation/erosion at a project site






 Basis of Design
o Determining typical and design waves
o Determining typical currents 
o Determining overtopping rates and runnup
o Determining erosion/scour potential
o Determining storm surge potential/coastal 

flooding
 Design Features
o Armor stone size
o Harbor configurations
o Habitat restoration
o Environmental documents
o Structure geometry
o Dock design/location/orientation

Other uses



Example Projects
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Harbor Improvements
St. George, AK

Breakwater Design
Nelson Lagoon, AK

Presenter
Presentation Notes
St. George – Harbor design (re-design) project. Obvious applications for water level data. Numerical modeling, understanding of waves and current to produce a viable harbor.  Used water level data at St. Paul and assumed similar conditions.


Nelson Lagoon – Breakwater design project. Another obvious application for water level data. Wave overtopping, location on slope to place, etc. Used water level data at Port Moller (entrance of lagoon). Port Moller water level gauge no longer exists.



Kodiak Runway Extension
Kodiak, AK

Seward 75-90
Anchorage, AK

Presenter
Presentation Notes
Kodiak Runway Extension – Airport project, however, it has armor stone to protect the runway. Used water level data at Kodiak to inform design.

Seward 75-90 – Highway project. Needed water level data for armor stone and bridge abutment design. However, Anchorage tide data was irrelevant to design because of the tide conditions/geometry of Turnagaing arm. Required client to obtain new data.



Products Used
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 Tidal Datums (MHHW, MLLW, MSL, EWL, 
etc.)
o Especially nice if tied to NAVD88 or NGVD29

 Water Level Data Time Series
o 6 Min
o High/Low
o Monthly

 Predicted Water Levels
 Predicted Current Speeds
 Predicted sea-level change

 NOAA Tides and Currents
 USACE/NOAA Sea-Level Trends

Products Typically Used



Geographic Gaps

Energy Graph



 Significant data gaps in AK compared to 
lower 48

 Need data at project location or nearby 
location with similar attributes

 Suggest short-term water level data 
acquisition to establish tidal datums at 
existing coastal communities.

Geographic Gaps

Presenter
Presentation Notes
Not a surprise – significant data gaps compared to lower 48, as example TX Co-ops gauges vs. AK Co-ops gauges. Not to mention that Texas has State/University run/funded cooperative water level program called TCOON (Texas Coast and Ocean Observation Network) to supplement the NOAA data.

Possible suggestion given AK challenges and lower funding opportunities is to acquire short-term water level data to establish tidal datums through the state. All coastal communities should be targeted with an effort like this. 



Questions

Ronny McPherson, PE
Alaska Coastal & Maritime Lead, HDR

Anchorage, AK 
Ronald.McPherson@hdrinc.com

907-644-2085

Ruth Carter, PE
Senior Coastal Engineer, HDR

Anchorage, AK 
Ruth.Carter@hdrinc.com

907-644-2066
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