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I. PRELIMINARY MATERIALS 
 

A. Research project objective and the stakeholders and decision makers you are 
working with.   
 
Sea level rise, increasing storminess, and accelerating development pressures are 
conspiring to leave coastal communities along the U.S. West Coast increasingly 
vulnerable to coastal change hazards and inundation. Along the coasts of Oregon and 
Washington, many beaches have not fully recovered from the major El Niño and 
moderate La Niña of the late 1990s which produced coastal flooding and erosion not 
seen in some decades. Several Pacific northwest  (PNW) communities remain at high 
risk of coastal inundation in ensuing winter seasons and at present, local decision 
makers lack both the information and tools for an adaptive capacity to reduce their 
vulnerability, particularly in light of the uncertainty of climate change. Several 
stakeholder sectors (e.g., local community groups, emergency preparedness 
coordinators, and land use planners) are struggling to define appropriate responses to 
the perceived recent increase in the frequency and magnitude of coastal hazards and 
the increasingly startling, yet uncertain, predictions of how much worse their 
problems may get. Unfortunately, rather than being continuously refined by improved 
knowledge and predictions over time, possible ‘credible’ scenarios of both SLR and 
future extreme wave climates have increased in uncertainty in recent years. It is 
within this context of uncertainty and dearth of information that we propose to 
develop a transferrable approach for projecting the evolving probabilities of coastal 
flooding and erosion, and the associated evolving community vulnerability, through 
time along PNW dune-backed shorelines. In addition, we aim to co-develop, with 
PNW stakeholders, the information and tools necessary to assess impacts and initiate 
adaptation strategies over the next several decades in anticipation of potential SLR 
and changing patterns of storminess. The primary beneficiaries of the findings of this 
project include coastal resource, land-use, and emergency managers, state and federal 
agencies, as well as the general public. 
 

B. Approach including methodological framework, models used, theory developed and 
tested, project monitoring and evaluation criteria.  Include a description of the key 
beneficiaries of the anticipated findings of this project (e.g., decision makers in a 
particular sector/level of government, researchers, private sector, science and resource 
management agencies).   
 

Our specific research objectives are as follows: 
 

1. Build coastal ‘Knowledge to Action Networks’ (KTANs) consisting of 
collaborative teams of stakeholders, researchers, and outreach specialists who will 
co-produce knowledge to inform climate-resilient strategies in select PNW coastal 
counties. 

2. Develop an integrated methodology for projecting the evolving probability of 
coastal flooding and erosion, through time along the PNW coast, explicitly 
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accounting for climate controls on the various processes relevant to coastal 
hazards. 

3. Develop the information and tools necessary to enable PNW stakeholders to 
develop future scenarios, assess impacts and associated evolving community and 
ecosystem vulnerability, and initiate adaptation strategies over the next several 
decades in the context of SLR and changing storminess. We will incorporate both 
coastal flooding and erosion probability and community resilience data using 
Envision, an established multi-agent model specifically designed to allow 
exploration of the interactive dynamics and feedbacks of coupled natural and 
human systems in a spatially explicit, scenario-driven, policy-centric framework. 

 
Our proposed project is relevant to two of NOAA’s long-term goals as outlined in 
NOAA’s Next-Generation Strategic Plan. First, the proposed work advances the goal 
of climate adaptation and mitigation as our work will help coastal resource managers 
incorporate a greater understanding of the risks of sea level rise and other climate 
impacts to reduce the vulnerability of coastal communities and ecosystem resources. 
Further, this proposed research aims to enhance decision maker’s ability to prepare 
for and adapt to climate extremes. This work also advances the goal of achieving 
resilient coastal communities that can adapt to the impacts of hazards and climate 
change as it is specifically designed to develop a transferable approach to identify and 
assess key vulnerabilities of coastal communities and ecosystems and appropriate 
adaptation responses to changing climate conditions. 
 

C. Description of any matching funds/activities used in this project.   
 
We have successfully leveraged resources from NOAA's Pacific Northwest Climate 
Impacts Research Consortium (PNW-CIRC). Regional Extension Climate Specialist 
(RECS) John Stevenson and Project partner Denise Lach (co-PI of PNW-CIRC) 
participate in bi-weekly PI meetings and are assisting with our KTAN development 
and interaction. Graduate student Eva Lipiec has been funded in academic year 
2013/2014 via an Oregon State University Provost Fellowship. She is working as a 
graduate research assistant on this project with a focus on participatory scenario 
development and model testing. Graduate student Chad Zanocco is funded via CIRC 
and is working as a graduate research assistant on this project, his focus is on 
developing economic modules within Envision including a hedonic price model.  
 

D. Partners you are working with on this.  Please make sure to include NOAA, other 
federal agencies, academia, nongovernmental organizations, private sector, etc.   

 
Over the past several years, PIs Ruggiero, Bolte, and Corcoran and colleagues 
(including project partners Stevenson, and Lach) have developed close relationships 
with stakeholders in Tillamook County, OR. Our Tillamook County Coastal Futures 
‘Knowledge to Action Network’ (KTAN) consists of a collaborative team of 
stakeholders, including local community groups, such as the Neskowin Coastal 
Hazards Committee (NCHC) and the Tillamook Futures Council, coastal decision 
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makers (county planning commission), researchers, and outreach specialists who are 
co-producing knowledge to inform climate resilient adaptation strategies. Additional 
beneficiaries of the findings of this project include coastal resource, land-use, and 
emergency managers, state and federal agencies, as well as the general public. A 
partial list of our significant partners includes: 
 
Neskowin Coastal Hazards Committee 
Tillamook County Office of Community Development - Planning  
Oregon Coastal Processes and Hazard Working Group  
Oregon Department of Land Conservation and Development  
Tillamook County Commissioners 
Oregon Sea Grant 
Oregon State Parks and Recreation Department  
Climate Impacts Research Consortium (CIRC, PNW RISA) 

 
II. ACCOMPLISHMENTS 

 
A. Brief discussion of project timeline and tasks accomplished.  Include a discussion of 

data collected, models developed or augmented, fieldwork undertaken, or analysis and/or 
evaluation undertaken, summary of findings, workshops held, stakeholder/user 
collaborations, training or other capacity building activities implemented.  Where 
appropriate, describe the climate information products and forecasts considered in your 
project (both NOAA and non-NOAA) and identify any specific feedback on the NOAA 
products that might be helpful for improvement.  If possible, please include a relevant 
high-resolution graphic or figure and if we have permission to use the images provided.   

 
• PIs Ruggiero and Corcoran have continued to foster their close relationships with key 

stakeholders throughout the PNW coast, particularly focusing on Tillamook County, 
OR.   
 

• The Pacific Northwest RISA team, PNW Climate Impacts Research Consortium, has 
continued to leverage expertise and experience from other projects and assist us in the 
KTAN development, engagement, and assessment components of this project. 
Activities have included post-meeting KTAN surveys to characterize the stakeholder 
groups and identify additional information gaps.  
 

• We have held weekly PI meetings since approximately 1 January, 2013, with an 
alternating focus of developing and engaging the KTAN and technical discussions 
regarding the development of the Envision model. 

 
• We have developed a full simulation, non-stationary, extreme value approach to 

evaluate extreme total water levels in the NE Pacific. This model is the backbone of 
our approach to projecting the evolving probability of coastal flooding and erosion 
through time along the PNW coast. This work was part of the Master’s thesis of Katy 
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Serafin who has worked on the project for the last two years.  
 

• Initial results of the full simulation model combined with projected wave heights 
dynamically downscaled from global climate models (GCMs) were presented at the 
Pacific Northwest Climate Science Conference in September 2013 and at the Ocean 
Sciences meeting in February 2014. 

 
• Climate change scenarios for the PNW are being developed to include a range of 

uncertainty in projections of SLR, storminess, and the El Nino Southern Oscillation 
(ENSO). Future SLR scenarios were developed based off of the National Research 
Council’s (NRC) regional projections of SLR for the coasts of California, Oregon, and 
Washington. These estimates take into account regional factors affecting sea level like 
regional steric and ocean dynamics, cryosphere and fingerprinting effects, and vertical 
land motion (tectonics, glacial isotactic adjustment, and subsidence) (NRC, 2012). 
 

• New methods are being developed to incorporate the most current projections of wave 
heights into the full simulation model to allow for a change in variability in the wave 
climate along with SLR.  

 
• We have made significant progress in the development of the Envision model for the 

Tillamook County, OR coastline. Envision is an established multi-agent model 
specifically designed to allow exploration of the interactive dynamics and feedbacks 
of coupled natural and human systems in a spatially explicit, scenario-driven, policy-
centric framework. A host of GIS layers and tax parcel data have been incorporated 
into the model. The vital policy options to be modeled within the Envision have been 
co-developed and iteratively revised through formal and informal workshops and 
meetings, as described below.  
 

• To capture the economic effects of various climate change scenarios and hazard 
management approaches, simplistic hedonic models are currently being formulated to 
integrate into the Envision model. This type of information will be especially helpful 
to characterize the least-restricted management scenario, and will be further improved 
and verified through stakeholder input from the next meeting.  

 
• We have met with the Tillamook County KTAN several times for engagement in 

workshops and informal meetings. KTAN members have consisted of stakeholders 
from the state, county, and local levels of government as well as private citizens and 
other interested parties. The workshops centered on the following topics: 

 
a. 17 June 2013 – Project introduction and overview, discussion about current 

hazards, preferable outcomes, and possible strategies to reach those outcomes, 
dialogue about a project timeline, and the role of project participants.  

b. 14 October 2013 – Project overview and road-map, brief presentations about 
policy option framework from state, county, and local perspectives, Envision 
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demonstration, and group development of scenario elements including policies to 
implement within Envision, presentation and discussion of climate change 
scenarios, and conversation about the project timeline.  

c. 4 June 2014 – We are in the process of organizing and preparing for our third 
formal stakeholder meeting. This meeting will build upon the work of previous 
meetings and will include an interactive presentation of initial Envision results 
with an emphasis on collecting stakeholder feedback.  

 
• Less formal meetings with subsets of stakeholders were held 20 March 2014 and 14 

April 2014. These meetings included a variety of perspectives including private 
citizens, county planners, and state representatives for land development and the parks 
department. The draft scenario narratives formulated from information collected and 
discussed at the second stakeholder meeting (14 October) were reviewed to ensure 
accurate reflection of stakeholder concerns and the addition of possible relevant policy 
options.  
 

• Stakeholders have identified several key concerns to be addressed via the 
implementation of co-developed policy options within the Envision model. These 
include information about: 

o the locations of probable high flooding and erosion risk, 
o possible measures to ensure full beach access, 
o cost estimate comparisons between various management approaches, and  
o the economic affects, especially in terms of property values, when comparing 

climate change scenarios and management options.  
o The role of ecosystem services, and the possibility of valuing them, in terms of 

reducing vulnerability to future erosion and flood hazards. 
 
• Informal presentations about the project and progress update have been given by PI 

Ruggiero in several venues including a ‘Pub Talk’ at the Pelican Pub in Pacific City, 
OR and the Coastal Process and Hazards Working Group annual meeting in Newport, 
OR. Audience members included state, county, and local land use planners, 
coordinators, and commissioners, as well as other interested parties such as private 
citizens and groups such as Surfrider and the Oregon Shores Conservation Coalition.   

 
• Several new team members have joined the OSU research group since April 2013. 

These include: Eva Lipiec, a master’s student working with PI Ruggiero in the Marine 
Resource Management Department of the College of Earth, Ocean, and Atmospheric 
Sciences who became part of the group in July 2013 and Chad Zanocco, a PhD student 
working with partner Denise Lach in the School of Public Policy who began working 
with the group in October 2013.  
 

National Research Council (2012), Sea-Level Rise for the Coasts of California, Oregon, 
and Washington: Past, Present, and Future. Committee on Sea Level Rise in 
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California, Oregon, and Washington; Board on Earth Sciences and Resources; 
Ocean Studies Board; Division on Earth and Life Studies. 

 
B. Brief discussion on the application of your findings to inform decision making and 

any highlights of communicating or translating science to decision makers (e.g. media 
events, presentations, briefings, representation on or input to decision making bodies, 
etc.).   

 
Our project focuses on three primary objectives: 1) Build coastal ‘Knowledge to Action 
Networks (KTANs), 2) Develop integrated methodology for projecting future coastal 
hazards, and 3) Develop the tools and information necessary to enable PNW stakeholders 
to develop alternative futures.  The first objective is complete and we are actively 
interacting with our network of stakeholders. We are currently working on the final two 
objectives.  
 
While the finalization of tools for stakeholder utilization has not yet been completed, a 
significant exchange of information has taken place between OSU researchers and the 
diverse set of participants from Tillamook County, OR.  The process so far has 
encouraged the interchange of scientific methods with relevant experiences and 
perspectives. This was especially evident during the development of policy-driven 
scenario narratives to utilize within the modeling software, Envision. Information about 
Envision, the types of physical coastal and climate change data to be employed, and the 
process of creating narratives were presented and discussed during formal and informal 
workshops and meetings. Stakeholders were asked to devise policy options to reach their 
previously articulated goals for the growth and development of the coastal zone, 
considering both their own practical knowledge and their newfound knowledge of the 
models to be employed. OSU researchers then constructed draft groupings of these 
policies known as scenario narratives. To ensure that these narratives genuinely reflected 
the concerns and concepts expressed by stakeholders at the workshop, initial drafts were 
circulated to a smaller subset of the stakeholder group via email and “final” drafts were 
further discussed during two smaller focused meetings.  
 
The research group at OSU has engaged with stakeholders through a variety of methods. 
To this end, PI Ruggiero has presented a summary of the project and fielded questions at 
two local events: an organized talk at the Pelican Pub in Pacific City, OR and to the 
annual meeting of the Coastal Processes and Hazards Working Group in Newport, OR. 
These groups included state and county level land use planners, coordinators, and 
commissioners; state geologists and engineers; private citizens; real estate developers; 
and other interested parties.  
 
During the presentation at the Pelican Pub, a stakeholder involved in the original 
workshops commented on the apparent lack of opportunities for in-person contact and 
project status communication. Consequently, in an effort to formally include more 
stakeholder opinion, a series of smaller informal meetings were held to discuss the 
narratives in detail and to solicit additional ideas for inclusion. These meetings have 
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functioned as an important and intimate venue to exchange concepts, opinions, and 
aspirations between the OSU team and the coastal community.  
 
We will be using our upcoming 4 June 2014 meeting to introduce results from initial 
model runs presenting alternative policy-driven futures under three climate impact 
scenarios. Model results will be presented in a “storyline” format, where three stories 
focused on development, property risk, and the public good, with relevant questions and 
take home messages will be discussed. We will use this format to elicit responses to 
questions like, “ Is the information we are presenting today useful for decision making? If 
not, what would be useful and what additional questions should we be asking?” This 
meeting will continue our progress towards the application of our findings for useful 
decision-making. 
 

C. Brief discussion of the planned methods to transfer the information and lessons learned 
from this project.   

 
As described above, alternative future scenarios for coastal communities are being co-
developed with input from a diverse set of stakeholders. The stakeholders have identified 
and continue to ascertain decision-relevant change drivers, amend future scenario 
narratives, and will have the opportunity to review and assess scenario results. The 
upcoming stakeholder meeting and future formal and informal meetings will serve as 
further opportunities for a transfer of knowledge between stakeholders and the OSU 
research group with the goal of developing a useful decision support framework for 
communities within our study area.  
 

D. Discussion of any significant deviations from proposed workplan (e.g., shift in 
priorities following consultation with program manager, delayed fieldwork due to late 
arrival of funds, obstacles encountered during the course of the project that have 
impacted outcome delivery).   

 
The only significant deviation from our original proposed work plan is that that in year 2 
we have continued to solely focus our efforts on Tillamook County, OR. Potential project 
partners from the Washington State Department of Ecology, Heather Baron and George 
Kaminsky, have continued to be delayed in their efforts to perform a parallel study in 
Pacific County, WA. If this work begins in FY15, we plan on collaborating with these 
partners at that time. 
 
The feedback we have received from our stakeholders is that they want more interaction 
and more input in developing the coupled natural and human system model (Envision) 
that we are applying. We are honoring these requests and are meeting more frequently 
with stakeholders than originally planned and expanding the scope of the policies we are 
examining in our model at their request. Another year of stakeholder engagement, model 
development, and preferred policy scenario development (via a no cost extension) will 
ensure that our project initiates ongoing improvement in community resilience to hazards. 
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E. List of completed publications, white papers, or reports (with internet links if 
possible).  These can be either non-peer reviewed or peer-reviewed. For peer-review 
publications, please list either published or in press, but not “in review”.   

 
Publications: 

• Barnard, P., van Ormondt, M., Erikson, L.H., Eshleman, J., Hapke, C., Ruggiero, P., Adams, 
P.N., Foxgrover, A.C., 2014. The development of the CoSMoS modeling system for 
predicting the impact of severe winter storms on high-energy, active-margin coasts, Natural 
Hazards , 31 pp., http://dx.doi.org/10.1007/s11069-014-1236-y 

• Reeder, W.S., P. Ruggiero, S.L. Shafer, A.K. Snover, L.L. Houston, P. Glick, and J.A. 
Newton, and S.M. Capalbo, 2013. "Coasts: Complex changes affecting the Northwest’s 
diverse shorelines" Chapter 4 In Climate Change in the Northwest: Implications for Our 
Landscapes, Waters, and Communities, edited by M.M. Dalton, P.W. Mote, and A.K. Snover, 
Island Press. 

• Serafin, K., 2013. Simulating extreme total water levels using a time-dependent, extreme 
value approach, Masters of Science thesis, Oregon State University, 
https://ir.library.oregonstate.edu/xmlui/bitstream/handle/1957/44427/SerafinKatherineA2014.
pdf?sequence=1 

 
Abstracts and Talks: 

• Anderson, D., Ruggiero, P. Allan, J., 2013. Evolving shoreline change rates along the US 
Pacific Northwest coast, Abstract EP13A-0834 presented at 2013 Fall Meeting, AGU, San 
Francisco, Calif. 

• Ruggiero, P., “The relative role of climate controls on coastal change and flood hazards,” 
NSF funded Workshop on Geomorphic Prediction of Landscape Response to Climate and 
Land Use Change, September 2013, Tuscon, AZ (Biosphere II), ~30 participants, INVITED 

• Ruggiero, P., “Simulating extreme total water level events using a time-dependent extreme 
value approach,” San Francisco Bay Coastal Flooding Workshop, July 2013, Santa Cruz, CA, 
~20 participants, INVITED 

• Ruggiero, P., “Components of Extreme Water Level and WL Component Superposition,” 
US Army Corps of Engineers extreme water level technical letter development workshop, 
Feb. 2014, New York, NY, ~30 participants, INVITED 

• Ruggiero, P., “Is the intensifying wave climate of the U.S. Pacific Northwest of more 
concern than sea level rise?,” Penrose/Chapman Conference on Coastal processes and 
environments under sea-level rise and changing climate: science to inform management, 
April 2013, Galveston, TX, ~80 participants, INVITED 

• Ruggiero, P., “Envisioning Tillamook County Coastal Futures: Adapting to climate change 
impacts on coastal hazards”, Science Pub Talk, Pelican  Pub, Pacific City, OR, February, 
2014. INVITED. 

• Serafin, K.A., Mendez, F., Espejo, A., Camus, P., and Ruggiero, P., 2014. Generation of 
local climate indices for improved estimates of extreme total water levels in the NE Pacific, 
Abstract 16802 presented at 2014 Ocean Sciences Meeting, Honolulu , HI. 

• Serafin and Ruggiero, 2013. Impact of projected changes in wave climate on extreme total 
water levels in the US Pacific Northwest, PNW Climate Science Conference, Portland, OR 

• Serafin, K. and Ruggiero, P., 2013. Simulating extreme total water level events using a time-
dependent extreme value approach, International Coastal Conference (ICS 2013), Plymouth, 
England. 

http://dx.doi.org/10.1007/s11069-014-1236-y�
https://ir.library.oregonstate.edu/xmlui/bitstream/handle/1957/44427/SerafinKatherineA2014.pdf?sequence=1�
https://ir.library.oregonstate.edu/xmlui/bitstream/handle/1957/44427/SerafinKatherineA2014.pdf?sequence=1�
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• Serafin and Ruggiero, 2013. Simulating Extreme Total Water Level Events using a Time-
Dependent Extreme Value Approach, Seminar at IH Cantabria, Santander, Spain (~25 
attendees) 
 

 
III.   GRAPHICS: PLEASE INCLUDE THE FOLLOWING GRAPHICS AS SEPARATE ATTACHMENTS TO 

YOUR REPORT 
 

A. In order to better promote your work and the work of the COCA program, please 
provide the following that can be used in communication materials for NOAA and 
external audiences.  
 

i. One Power point slide depicting the overall project 
framework/approach/results to date. 

- SEE ATTACHED 
 

ii. If appropriate, additional graphic(s), photograph(s), or presentation(s) 
depicting any key information or research results thus far. 

- SEE ATTACHED 
 
 

IV.   WEBSITE ADDRESS FOR FURTHER INFORMATION  
 

Envision – Tillamook County Coastal Futures Project 
http://envision.bioe.orst.edu/StudyAreas/Tillamook/ 
 

V. ADDITIONAL RELEVANT INFORMATION NOT COVERED UNDER THE ABOVE CATEGORIES 
 
N/A 
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Tillamook County Coastal Futures Project
j
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stakeholders, researchers, and outreach specialists to co‐produce 

knowledge and climate resilientknowledge and climate‐resilient.

Stakeholder meetings have included input 
from the following groups and agencies:from the following groups and agencies:
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Oregon Department of Environmental Tillamook County Public Works Climate Impacts Research ConsortiumOregon Department of Environmental 
Quality

Tillamook County Public Works Climate Impacts Research Consortium

Senator Wyden & Merkley Representatives Mayor of Nehalem Local Residents

Regional Solutions Center Representative Chief and President of Nestucca Rural Fire 
Protection District

Neskowin Hazards Committee
Protection District

Oregon Department of Forestry Pacific City Futures Council

Oregon Department of Fish and Wildlife

Oregon Coastal Process and Hazards Working Group



Research Objective 2: 

Tillamook County Coastal Futures Project
j

Develop an integrated methodology for projecting the probability of 
coastal flooding and erosion over time, explicitly accounting for climate 

controls relevant to coastal hazardscontrols relevant to coastal hazards.

MODEL OF 
TOTAL WATER 
LEVEL

National Research Council  (NRC) (2012), Sea‐Level Rise for the Coasts of California, Oregon, and 
Washington: Past, Present, and Future. Committee on Sea Level Rise in California, 
Oregon, and Washington; Board on Earth Sciences and Resources; Ocean Studies Board; 
Division on Earth and Life Studies.
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Tillamook County Coastal Futures Project
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Develop the information and tools necessary to enable the KTAN to 
envision future scenarios, assess impacts and vulnerability, and initiate 

adaptation strategiesadaptation strategies.
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Future Work: Incorporating the ecosystem services provided by

Tillamook County Coastal Futures Project

Future Work: Incorporating the ecosystem services provided by 
beaches and dunes into climate change adaptation planning 
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