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Duxbury Beach

 South Shore

 Cape Cod Bay

 Managed by 
Duxbury 
Beach 
Reservation

 7.5 mile barrier beach 

 DKP (Duxbury,
Kingston, Plymouth)

 Dissipates wave energy

 Soft engineering 
solutions 

Map courtesy of Google Earth 



2018 Duxbury Beach:  5 months of change 

March 7, 2018  
Hurricane Riley  
September 18, 2017 
Remnants of 
Hurricane Jose 



Monitoring Climate Change 
Impacts to Wildlife



2018 Duxbury Beach:  Increasing Storms Severity  

Decreases historical nesting 
habitat due to loss of habitat

Directly impacts listed species 
Piping Plovers and Least Terns 

Protected by Federal and State 
Endangered Species Acts

Increase in 
sea level rise 
and storm 
severity 

Maps courtesy of MORIS



Duxbury Beach:  Creation of Replicated Habitats 

• Reduce habitat 
vulnerability in light of 
sea level rise and 
climate change 

• Create replicated 
habitats in locations 
that minimized 
overwash

• Monitor, evaluate and 
adjust 

Maps courtesy of Google Earth and Brynna McGlathery



Increased storms leads to…
reduced historical nesting 
habitat 

 Plovers will renest however 
success of nest decreases

Monitoring habitat and 
behavioral observations 

Overwash Nest History 

2017 2018Maps courtesy of Google Earth 



Replicated Habitat Monitoring

Vegetation 
Maintenance

Plover  
Activity 

Plover  
Nesting

Vegetation 
Growth



Replicated Habitat:  Plover Nesting 

Replicated Habitats Overall Site

Total Pairs Productivity 
(chicks 

fledged/pair)

Total Pairs Productivity 
(chicks 

fledged/pair)

2016 2 1.5 23 1.83

2017 3 1.0 28 0.39

2018 2 2.0 24 1.0

 Replicated habitat 
had higher 
productivity than
the site overall 

Data complied by Brynna McGlathery



Replicated Habitat:  Vegetative Growth

Vegetation survey protocol:

o Vegetation data collection every 10 days

o Four transects at each habitat area

o Using a 1 square meter frame, data was collected 

from a series of quadrants along each transect

Data collected: 

• Leaf Area Index (LAI)

• Maximum height 

• Plant type

Data complied by Brynna McGlathery



Dune Renourishment



N

Historical High Water Shorelines Between Crossovers 1-2

Maps courtesy of MORIS



Project Specifics 

Project:  Dune restoration 
project between the first and 
second crossovers along Duxbury 
Beach 

Reasoning:  To address erosion 
due to increased wave energy 
during normal conditions and 
storm events

Source Data:  “Coastal Processes 
Study and Resiliency 
Recommendations for Duxbury 
Beach and Bay” report

Photo courtesy of J. O’Connell 



Project Specifics cont.   

Current Conditions Proposed Conditions

Goal:  
 Increase the resiliency of the area between the First and Second Crossover

↑ crest 16.5’
↔ 25’

Graphics courtesy of Woods Hole Group 

Gravel access road 



Monitoring Evaluate 

Duxbury Beach Monitoring Protocols 

Adjust  



DBR Plant Monitoring



DBR Munsell (soil)



DBR Munsell (soil) Data Sheet

Data Collection is two-fold:

 Data capture

 Data analysis



DBR Elevation

Elevation Methods

 Semi-annually:  XCAM utilizing aerial LiDAR 

Quarterly:  Hand held GPD elevation device 






DBR Slope

Slope Evaluation: 

• 1:10 (east) & 1:6 (west)

• Station creations 

• Clinometer
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Photo courtesy of K. Cadoret

• Never too early to think about protocols

• Protocols are a continuously optimized

• Schedule data entry or analysis will not be timely 

• Adapt, adapt, adapt! 

Next Steps 
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Thank you! 
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