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Methods

• Multiple techniques used to map marsh and shoreline edge

➢ Aerial images

➢ Drone (visible & near-infrared)

➢ Geographic Information System (GIS)

➢ Ground-truth

ESL drone at work in the marshes 
near Wachapreague

Several types of images gathered by ESL drone. Left ones are 
panoramic views of marsh/trees/houses and right ones are of 
marsh/trees/shrubs looking straight down. The top images are 
from a visible light camera (just like what we see) and the 
bottom images are from NIR (near-infrared) camera.  

Rationale

Change is inevitable along coasts; they are some of the most 
dynamic habitats in the world.  Some changes are small and 
incremental due to everyday processes, while others can be 
large and fast due to storms or other events.  Anecdotally, we 
are currently in a period of fairly rapid change near ESL.  
Noticeable sea level rise is likely a contributing component, but 
other stressors can be at play as well.  Documenting and 
quantifying the scale and pace of this change will be important 
as coastal communities move further into the 21st century.

2018 Results:  Significant Shoreline Change at Wachapreague Inlet 2009-2018

• 917 images (120 m altitude) for inlet vicinity (Fig. 1) compared to images above

• ~190 hectares mapped encompassing ~16,600 m of shoreline

• Visually impressive changes from 2009-2017 & 2017-2018 (Fig. 2)

• 30 representative points analyzed: significant correlation of shoreline loss to 
distance from geometric center of inlet (Figs. 2 & 3)

• Many points experiencing shoreline loss rates of > 1 m per year (Table 1)
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The Wachapreague Inlet area is a prime example of current coastal change:  the inlet area in 2009 
(left) versus the same exact area in 2017 (right); notice the huge change in the southern tip of Cedar 

Island, but also the movement and change of the marsh to the west and northwest of the inlet
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Table 1. Rate of shoreline loss (red) and gain (blue) of at 

least +/- 1.0 m/yr at 30 sentinel points by time period

(+ indicates loss and – indicates accretion).  

Region ID

~Mar 2009-

Mar 2017

Rate (m/yr)

Mar 2017-Sep 

2018

Rate (m/yr)

Cedar 

Island

1 16.2 35.8

2 59.2 -45.6

3 182.3 -104.6

4 -27.9 2.3

5 0.8 0.0

6 0.5 0.0

Clubhouse 

Marsh

7 0.3 1.4

8 1.1 0.8

9 1.8 0.0

10 6.9 5.8

11 14.5 7.0

12 7.4 3.3

13 1.0 0.0

14 0.9 0.0

Wye Marsh

15 0.7 1.1

16 1.7 2.3

17 0.6 0.0

Thorofare E 

Island

18 0.7 1.3

19 2.9 3.3

20 0.1 -0.5

21 0.1 0.0

Thorofare 

Mid Island

22 0.5 0.3

23 1.8 3.4

24 0.5 0.2

25 -0.3 0.6

Thorofare 

W Island

26 0.5 1.1

27 1.1 2.1

28 1.4 2.6

29 0.5 1.1

30 0.6 1.3

Figure 3.  Relationship between 2009-2018 shoreline loss (m/yr) and distance 
(m) to the geometric center of Wach. Inlet for 8 sentinel sites along the 

Clubhouse Marsh vicinity (best-fit power function with resulting model and R2)

Figure 2. Standard processing can then be applied and we can visualize this data as shoreline shapefiles in GIS 
(left); this further allows a “spatial analysis’ that we can use to compare years and see if trends are present (right)

Figure 1. Visible images collected by our drone are 
combined into a georeferenced orthomosaic
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