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SUMMARY/ABSTRACT: We performed an experimental study that compares the use of native 
Pacific Northwest coastal dune vegetation with that of non-native beachgrasses to understand 
the consequences of the different types of vegetation on foredune morphological evolution and 
changes in coastal protection and biodiversity conservation. The experiment was deployed along 
a 200 m section of foredune in Nehalem Beach State Park, Oregon, where the dune was graded, 
and beachgrasses were removed. We are testing treatments of various mixes of dune vegetation 
to understand how to optimally encourage native biodiversity in a dune system that has been 
dominated by invasive beachgrasses for decades. The experiment will have a significant impact by 
informing best practice for future coastal dune stabilization and restoration projects, and thus will 
enhance Oregon’s wise use and management of its coastal dune natural resources. Our research 
focus is applied and will lead to new and science-based coastal dune management practices 



developed in partnership with our partners, the Oregon Parks and Recreation Department 
(OPRD) and the Oregon Coastal Management Program (OCMP).  

OBJECTIVES: Our objective is to compare the morphological evolution, ability for coastal 
protection, and biodiversity conservation of foredunes planted with different types of vegetation 
(native grasses, native forbs, invasive grasses, hybrid invasive grasses). We are working to 
quantify the feedback mechanisms between coastal vegetation and sand deposition by surveying 
the vegetation, the topography, and the habitat value of the foredune treatments in a common 
garden experiment in Nehalem Bay State Park. Although dune vegetation helps to stabilize sand 
from the beach, invasive beachgrasses create taller and wider dunes, which can block oceans 
views from beach front properties. The promotion of replanting graded dunes with native plants 
instead of invasive beachgrasses could be a win-win for homeowners by reducing vegetation sand 
trapping efficiency to create less tall dunes and for the state of Oregon’s goals to enhance 
biodiversity. Our experiment explores whether 1) native plants, while not trapping as much sand 
as invasive beachgrasses, will still stabilize sand and build protective foredunes, 2) the fact that 
native plants are shorter than beachgrasses can be an additional benefit in promoting viewsheds, 
and 3) restoring coastal foredunes with native plants to promote biodiversity and could create 
better habitat for the ESA-listed Western snowy plover. Throughout the project, we engage our 
stakeholder networks in the design of management scenarios that best represent their needs 
with regard to coastal protection, viewsheds, and biodiversity conservation. Finally, we are 
creating an Oregon Coastal Dune Management Booklet that will describe scientifically based best 
practices for coastal dune management. 

PROCEDURES: At Nehalem Bay State Park, Oregon, field manipulations were conducted with 
native dune plants and non-native beachgrasses to monitor vegetation growth, sand accretion, 
foredune morphology, and biodiversity over time (Figure 1). The graded foredune was planted 
from with 8 different planting treatments in plots that are 20 m x 10 m in size (Figure 1). There is 
a control treatment without vegetation, and subsequent treatments include beachgrass and 
native plant species monocultures and polycultures. Monitoring includes intensive field surveys of 
vegetation structure (including colonization by native plants), foredune topography sand 
accretion change moitoring using lidar (Figure 1). Lidar surveys take place every 2 months in order 
to monitor the evolution of the sand accretion in the individual plots of vegetation. Additionally, 
we are monitoring the plant stem counts, species propagation through time, and changes in 
vegetation biomass. The experiments inform us of the feedback mechanisms between wind, 
sand, and vegetation in the context of dune management practice from the time of planting to 
full restoration, which will improve data and models used to predict coastal protection, 
viewsheds, and biodiversity conservation in management contexts. We planted the plots in Feb. 
of 2021 and have been monitoring their evolution for nearly 1 year.  



Figure 1: Experiment layout on Nehalem Spit, 
OR; each block will have a different plant 
species assemblage using Native Oregon dune 
plants and invasive beachgrasses. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
SIGNIFICANT ACCOMPLISHMENTS TO DATE: 
Accomplishment 1: Nehalem Common Garden Planting 
We completed planting the Nehalem Bay State Park Common Garden experimental plots 
(Figure 2). There are 8 plots, seven with vegetation and one control. The vegetated plots were 
planted as follows: 

1) Ammophila arenaria (AMAR -invasive),  
2) AMAR+ Ammophila breviligulata (AMBR -invasive),  
3) AMBR,  
4) AMAR+AMBR+Elymus mollis (ELMO -native)+native forbs,  
5) hybrid grass (between AMAR+AMBR),  
6) ELMO,  
7) control,  
8) native forbs.   

The plots were 10 m by 20 m wide with vegetation spaced at 18 in. in both directions and with 
approximately 1000 individuals per plot. We had approximately 50 volunteers help with the 
planting process over the 1 week period. Before planting we harvested the AMAR, AMBR, 
ELMO, and Hybrid grass from nearby sites, and the native forbs were grown in the OSU green 
houses (see attached figures A2). At the time of planting we also installed a weather station at 
the top of a nearby dune that monitors the wind speed, gust speed, direction, rain fall, and 
temperature at the site. 
 



Figure 2: Planting of Nehalem 
Common Garden. Picture shows 2 
plots that are planted and one plot 
that is in the middle of being planted. 
We had ~50 volunteers throughout 
the week help with the planting 
process. 
 
 
 
 
 
 
 
 

 
Accomplishment 2: Nehalem Common Garden Monitoring 
Shortly after planting we began our monitoring campaign at the Nehalem Common Garden, 
which consisted of bi-monthly lidar, photo, and vegetation surveys. We collected data to 
monitor the evolution of the common garden with time. The initial vegetation survey in May of 
2021, once the plants were green again after being dormant all winter, allowed us to check for 
miss-identified species, and mortality rates in the common garden. We found that for the most 
part species were identified correctly, with the exception of the native grass (ELMO plot), 
where half of the grasses were miss identified during dormancy. At this point we uprooted the 
miss identified individuals and replaced them with ELMO species. We also found that in many 
of the plots there was an approximate 10% mortality of individuals, which is to be expected 
during transplant projects. In the fully native grass and forb plot (plot 8) we found that nearly 
all of the native forbs were buried in windy mid-spring storm events. The only native species 
remaining (besides ELMO) was the sand fescue. With this observation we worked with our 
stakeholder partners to come up with a plan for how to resolve this mortality issue. Come the 
rains of fall 2021 we decided to both plant the remainder of the seedlings that had not 
sprouted by the Feb. 2021 planting (which were growing at the OPRD Beaver Creek Nursery) as 
well as see the plot with a seed mix from native seeds collected by our group in the summer of 
2020. We seeded the plots with 1573 g of seed of all different native forb species. We will 
assess the effectiveness of this seeding in this coming spring. To date we have collected four 
lidar surveys looking at change in the plots over the first 9 months after planting. We see that 
the plots are infilling with sediment, and the invasive plant plots have more sediment than the 
native plant plots (Figure 3-4). Analysis of lidar surveys and weather station data is ongoing.  
 



 

 

Figure 3: 2/24/2021 view of AMBR plot from west (top) 7/27/2021 view of AMBR plot from west 
(bottom) 



 

 

Figure 4: Lidar scan setup (left, middle). Lidar change analysis (right) from 2/24/2021 to + 3 
months, + 5 months, and + 7 months from initial survey, red is net sediment deposition, the plots 
move from the bottom to the top of the panel a plot 1 to 8, the colorbar is in units of m of 
change, each plot is 10 m by 20 m in length. 

 

Accomplishment 3: Planning of Oregon Coastal Dunes Management Booklet 
We are currently working with the Oregon Coastal Management Program to plan and distribute 
an Oregon Coastal Dunes Management Booklet. The Booklet contents will be honed by our 
project partners on the coast (OPRD, DLCD, USFS, USACE). A rough outline follows: 

1. Introduction 
a. Project need 

i. “Unbiased guide to coach stakeholders through dune restoration practices” 
instead of a “regulatory” guide 

b. Audience 
i. Primary: planners + consultants (might use it more) 

ii. Secondary: homeowners 
2. Relevant Policies and Land Use Planning Goals 

a. Beach Bill 
b. Goal 18 
c. Current management plans overview 

i. High level summaries 
ii. What is currently happening in the state 

iii. Assumes that this is a living document we can update when plans/policies 
change 

3. Sand cycling/beach info – look at Hailey’s guidebook 



a. Idea: focus on Pacific Decadal Oscillation impacts on sand cycling (i.e. net erosion vs. net 
accretion during cool vs. warm phases) 

b. Background on sediment budget 
4. Dune Ecology 

a. Plant species 
i. Non-native: European and American Beachgrass 

ii. Hybrid 
iii. Native species 

5. Dune Physical Characteristics 
a. Basic characteristics 
b. Ecological effects on dune morphology 

i. AMAR vs. AMBR dominated dunes 
c. Managed vs. unmanaged dune morphology 

i. Data: topo profiles + satellite imagery (change analysis) 
6. Future dune conditions 

a. Sea level rise 
7. Management/Maintenance 

a. Grading 
i. Foredune vs. Maintenance vs. Remedial grading 

b. Vegetation 
i. Replanting requirements and recommendations 

ii. Reintroducing native species 
c. Permits 

 
 
ADDITIONAL FUNDING RECEIVED DURING PROJECT TERM: 
Two additional grants have been received during the project term. The first is from the US 
Coastal Research Program (USCRP) and focuses on aspects of community level dune 
management and policy change based on the best available science coming from our 
monitoring. The second is a grant from the US Army Corps of Engineers (USACE) focusing on 
improving the method we used to model dune evolution, especially in areas of sparsely planted 
vegetation. The Nehalem Common Garden will be used for informing the ecomorphodynamic 
feedback parameterizations in the model. 
 
FUTURE FUNDING POSSIBILITIES:  
The USCRP project runs for 1.5 years and the USACE project runs for 3 years. There is possibility 
of funding from the NSF for future projects. 


