
FY 05 PRIDE Project Proposal  
 

1. Project Title:   Toward an Alaskan Coastal Wind/Wave Climatology 
 
2. Principal Investigator (PI):    
Title: Prof. 
First Name:  David 
Last Name: Atkinson 
Organization Name: University of Alaska 
Routing Code:  Cooperative Institute for Arctic Research 
Address: International Arctic Research Center  
               930 Koyukuk Drive 
City, State, Zip: Fairbanks, AK 99775 
Email Address: datkinson@iarc.uaf.edu 
Phone:  907-474-1126        
Fax: 907-474-2643 
 
3. Other Investigators:  
Name:  John Walsh and Oceana Francis-Chythlook  
Organization:  University of Alaska/Fairbanks  
 
Name:  James Partain and Gary Hufford 
Organization:  NWS/Alaska Regional Headquarters   
           
4. Theme:   
 Climate and Coastal Communities - primary theme 
 Marine and Coastal Ecosystems -  secondary theme 
 Risk Management - secondary theme   

 
5. One year PRIDE funding request ($ K):     $41K 
 
6. Leveraged Resources:  

o International Arctic Research Center’s NSF-funded project “Extreme events in a 
changing Arctic climate” ($160K per year) can supplement PI salaries and workshop 
costs.  

o Potential leveraging with Arctic Ocean Observing System – locations for placement of 
buoys for wave measurement at locations to be identified in this project. 

o Arctic Coastal Dynamics (ACD) ongoing data analysis by David Atkinson, as well as 
research/models on coastal processes and erosion already performed/developed by 
members of the ACD project.  

o Climate Data Modernization Program (CDMP): Digitizing shore lines.  CSC, Charleston, 
SC raising Alaskan shorelines to higher priority on the list.  Point of contact Kirk Waters. 

o Climate Data Modernization program (CDMP): Digitizing Arctic Sea Ice Charts, W. 
Dehn Collections 1953-1986, National Snow and Ice Data Center (NSIDC), Boulder, 
CO.  Point of contact Florence Fetterer. 

o Possible U. S. Navy and U.S. Army Corps of Engineers (Alaska) wave modelers. 
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7. Project Objective: 
 
The goal of the of the proposed work is to deliver tangible results in FY 05 that will support 
follow-on work in FY 06 leading to a real world demonstration project in FY 07-08, 
International Polar Year (IPY).  The IPY FY 07-08 demonstration project, funded by the NOAA 
Climate Goal/Program, will be to prototype and then transition to an operational capability the 
ability to predict future coastal erosion and flooding using hind cast wind and wave modeling, 
near shore ice edge changes, and sea level rise at select Alaskan coastal locations.  
       
The over-arching objective is to lay the up front groundwork for an Alaskan coastal hind cast 
wind/wave modeling activity that will complement similar efforts now underway for Hawaii.  
The outcome of the FY 05 activities will be the first step in a two step process resulting in the 
production of an integrated data base that will support the IPY prototype Alaskan coastal 
modeling demonstration. The outcome of the IPY Project will be risk management decision 
support capabilities for coastal planners.  
 
The project’s specific FY 05 objectives are to initiate work in the following target areas, with 
directed research activity and via a workshop: 
(1) Locate and assess historical databases and information on near shore winds, waves, and ice 
edges, sea level changes, coastal characteristics such as near shore bathymetry, shoreline erosion 
and adjacent inland beach characteristics, and wave energy along the Alaskan coastline.  
(2) Evaluate the utility of surface winds obtained from NCEP’s North American Regional 
Reanalysis (NARR) for application to the development and testing of wave models for coastal 
Alaska;  
(3) Use climatologically-targeted wave/surge parameterizations to identify Alaskan coastal 
locations most susceptible to high wave-energy events, both climatologically and in extreme 
events. 
(4) Begin to examine available near shore wind/wave models as potential candidates for further 
testing in FY 06. 
       
This project will interface with corresponding activities in Hawaii in order to identify synergies 
between corresponding wave modeling activities in the two regions and identify methodological 
requirements unique to each region. 
 
8. Project Description: 
 
Alaska has 33,904 miles of shoreline, more than that in the rest of the U.S combined.  Coastal 
flooding and erosion, exacerbated in recent years by the increased vulnerability to wind driven 
waves resulting from the retreat of sea ice edge (duration and extent) and possibly sea level rise, 
have been highlighted in the recently released Arctic Climate Impact Assessment (Impacts of a 
Warming Arctic, 2004, Cambridge Univ. Press, 140 pp.).  Alaskan coastal communities have 
serious real life concerns regarding coastal flooding and erosion, especially if the frequency 
and/or intensity of such activity changes over the coming decades as climate changes.  In 
addition, there are needs for wave information and forecasts in several of Alaska’s major 
industries:  fishing, marine transportation, and offshore resource extraction.  These factors and 

 2



issues were underscored in testimony given on June 29, 2004 by Tom Karl, amongst others, 
during the Senate Appropriation Committee’s “Field Hearing on Alaska Native Villages 
Affected by Flooding and erosion”. 
http://appropriations.senate.gov/hearmarkups/record.cfm?id=223526    
 
The project’s FY 05 funding will be used for two primary activities.  First, a workshop will be 
held to assess agency needs pertaining to Alaskan wind/wave climatologies and forecasts, and to 
assess the present status of Alaskan coastal wind/wave climatological data, integration, and 
modeling capabilities.  Second, scientists at NOAA’s Cooperative Institute for Arctic Research 
(CIFAR) and the University of Alaska (UA) will assess data sources and assemble climatological 
databases for the purpose of identifying optimum Alaskan coastal sites for wave model testing 
and validation.  This work will be driven by the objectives listed in Section 7 above. 
 
(a) Planning workshop to bridge users and the science/operational sectors  
The workshop, to be held in Anchorage during summer 2005, will entrain representatives from 
sectors impacted by wave events in coastal Alaska, the National Weather Service, the Alaskan 
Ocean Observing System (AOOS), Alaskan USA COE, NOAA and Alaskan climatologists and 
researchers, and wave modelers from Hawaii and elsewhere.  In addition to identifying user 
needs with regard to wind/wave climatologies and forecasts, the workshop will: (a) identify 
available databases and information relevant to Alaskan wind/wave climatology and coastal 
erosion; (b) assess the readiness of these databases for applications to wave and erosion 
modeling in Alaska; (c) evaluate the potential of various wave models for use in climatological 
and operational applications in Alaska; and (d) develop strategies for integration of wave 
modeling activities in Hawaii and Alaska.  It is expected that the workshop will aid in the design 
of a strategy for the development of a wave forecasting system to be used operationally in Alaska 
and to be employed in an assessment of the most likely scenarios of future changes in flood and 
erosion events in Alaskan coastal regions. 
 
(b)  Initial steps in system design and development 
Several tasks are prerequisites for the construction of an Alaskan coastal wind/wave climatology 
and for the testing of a wave model forecasting system for Alaska.  Work on these tasks will be 
initiated in FY 05 through collaboration between the NWS Alaska Region, CIFAR, and UA.   
 
The first task will be the evaluation of the suitability of various databases for application to the 
modeling of Alaskan wind/wave activity and support the design and development of a 
climatology.  This effort will build upon the outcome of the workshop described above, but it 
will extend the workshop by including inventories (i.e., spatial and temporal distributions, 
completeness of records) of datasets on key variables.  Among the variables to be assessed are 
station-derived winds, sea ice coverage, bathymetry, sea level and wave reports, coastal 
characteristics (morphology, coastal topography and configuration – including islands), erosion 
history, temperature (permafrost presence).  The various datasets will be documented and 
assessed for suitability in model testing and wave climatology construction.  The assessment will 
include an evaluation of the potential for a consistent integration with other datasets in the 
context of wave modeling for the Alaskan region, and for integration into a framework 
compatible with ongoing wave modeling efforts for the Hawaiian region.  
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The second task will be the assessment of a potentially critical product for possible use in 
Alaskan wave model development and validation.  This product is the suite of gridded fields 
produced by NCEP’s North American Regional Reanalysis (NARR), which has recently become 
available for the period from 1979 onward.  Because the NARR output spans a multi-decadal 
period of Arctic warming, sea ice retreat and significant storm-driven coastal erosion activity, it 
offers tremendous potential for use in wave model forcing and in the construction of a 
wind/wave climatology.  Previous comparisons of winds derived from surface station reports and 
NCEP’s coarse-resolution global reanalysis have shown that the global reanalysis underestimates 
high-wind events by significant factors (as much as 50%).  The higher resolution of the NARR 
products is likely to capture near-surface winds more realistically, but the extent of the 
improvement -- and, more importantly, the adequacy for wave-model forcing -- has not yet been 
evaluated for the Alaskan coastal region.  Other potential sources of model-derived forcing 
fields, including the HIRHAM arctic regional model (Alfred Wegener Institute) and the MM5 
model currently being run at UAF, will also be assessed as time and resources permit.     
 
The third task will be the use of climatologically-targeted wave/surge parameterizations to 
identify Alaskan locations that are susceptible to flooding/erosion events.  Examples of these 
parameterizations include those used by D. Atkinson to develop climatological wave energy 
maps for the Arctic coastal areas north of Bering Strait, and by A. Proshutinsky to evaluate surge 
potential as a function of coastal location in the Arctic.  It should be noted that these past studies 
have been limited by severe assumptions (e.g., the absence of bottom topographic information 
and sea ice concentration in Atkinson’s work – cf. AGU presentation by D. Atkinson, Dec. 2004, 
search term “Atkinson” at http://www.agu.org/meetings/fm04/waisfm04.html).  In conjunction 
with the database assessment described in the preceding subsections, this work will contribute to 
the identification of Alaskan coastal locations most suitable for the testing of wave models for 
Alaska.  In this way, the task will also provide guidance to the siting of wave-monitoring 
instrumentation in the AOOS (Alaskan Ocean Observing System) for optimum utilization in 
model testing and validation.  The task can also contribute to the refinement of the location of 
one or more Climate Reference Network (CRN) sites already planned for Alaskan coastal region 
(cf. http://aprfc.arh.noaa.gov/resources/crn). 
 
Beginning with the workshop and continuing through the tasks described above, comparisons 
with the databases and wave modeling tools used for the Hawaiian region will be entrained into 
the work.  While synergies in model formulation and forcing will almost certainly be realizable, 
there are several fundamental differences between the Hawaiian and Alaskan domains of 
application.  The primary difference is the presence of ice on the sea and land.  Sea ice acts to 
strongly limit wave activity, at least seasonally, in some sectors of Alaska, and land ice 
(permafrost) can greatly affect the response of the coastline to wave activity.  Because sea ice 
effectively buffers the coastline from wave activity, it must be included realistically in wave 
model formulations.  Accordingly, the quality and resolution of historical and real-time sea ice 
data are significant issues in the Alaskan application.  In addition, the Alaskan coast is far longer, 
more complex, and affected by a much wider climatic range than are the Hawaiian coasts. 
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9. Project Deliverables: 
 
•  Workshop report describing potential databases for wave modeling, together with the 
advantages and limitations of alternative databases; preliminary assessment of the readiness of 
these databases for applications to wave modeling in Alaska; identification of candidate wave 
models for potential use in climatological and operational applications in Alaska; and strategies 
for integration of wave modeling activities in Hawaii and Alaska. 
 
•  A documentation of the inventories and suitability (for wave modeling and climatology 
construction) of various databases and products, including the output of NCEP’s North American 
Regional Reanalysis. 
 
•  Recommendations for specific Alaskan locations representing optimum prototype sites for the 
testing of wave models; recommendations will be pertinent to the siting of instrumentation in 
AOOS and to CRN site refinement 
 
•  Recommendations concerning integration of wave modeling/forecasting/climatological 
activities in Alaska and Hawaii. 
 
10. FY 05 Budget Breakout:  Whole dollars in thousands ($K) 
  

FY 05 Budget Items Cost ($K) 
Staffing1 19K 
Workshop (hotel, arrangements) 3K 
Workshop travel for non-federal 
invitees 

6K 

Travel (PI) 2 3K 
Contracts - 
Equipment - 
Overhead (e.g., shipping, rent, 
supplies, etc.) UAF/CIFAR ICR 

10K 

TOTAL 41K 
                             
1Staffing includes research salary for the PI and summer salary and tuition for a PhD student. 
2Travel for PI includes attendance at relevant meetings before and after workshop. 
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