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Field and Calculative Methods for the Measurement of Vegetation Robustness 

Partnership for the Delaware Estuary (PDE) Method  
Joshua Moody 
 
Description 
 
This method describes the field and calculative steps for measuring the vegetation robustness 
within a 1m2 quadrat at a specific location.  It does not include methods for determining the 
placement or replication of quadrats within an AOI.  Vegetation robustness requires the 
calculation of vertical and horizontal light obstruction, which are subsequently integrated in the 
final calculation. The method has been organized into the following sections: 
1. Vertical Vegetation Obstruction  

1.1. Field methods 

1.2. Calculation 

2. Horizontal Vegetation Obstruction  

2.1. Field Methods 

2.2. Calculation 

3. Vegetation Robustness Calculation 

Summary of Approach 
 
Vegetation robustness is a unitless index that integrates the vertical and horizontal density of 
the vegetation, calculated as the attenuation of light in both directions.  Vertical and horizontal 
obstruction are calculated independently for the same area as percentages of the light 
attenuated in its specified direction.  The two percentages are subsequently averaged for the 
final vegetation robustness, or multi-directional attenuative ability, calculation. 
Vertical vegetation obstruction is calculated within a 1m2 quadrat using a light meter to 
measure the difference in luminosity above (i.e. ambient conditions) and below (i.e. at the 
substrate surface) the vegetation canopy.  The ratio of penetrative to ambient light is calculated 
and subtracted from 1 to calculate the vegetation obstructive capacity (i.e. the percentage of 
light attenuated by the canopy).  Horizontal vegetation obstruction is calculated within a 1m2 
quadrat using a vegetation obstruction board to calculate the visual obstruction horizontally 
across the landscape within a vegetation zone, normalized by the maximum vegetation height.  
The vegetation obstruction board has a series of ten 10cm alternating red and white stripes 
that are viewed at multiple elevations (0.25m, 0.50m, and 0.75m above the substrate), 
depending on vegetation height.  Horizontal vegetation obstruction is calculated as the 
percentage of bars obstructed of those available based on vegetation height.  Vegetation 
robustness is finally calculated by averaging the vertical and horizontal obstruction 
percentages, and is interpreted as a corollary of vegetation density (e.g. high vegetation 
robustness can be interpreted as a relative high vegetation density and low vegetation 
robustness can be interpreted as a relative low vegetation density). 
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Equipment: Vertical Vegetation Obstruction 
1m2 quadrat 
Light meter 
Data sheet 
Pens/pencils 

Equipment: Horizontal Vegetation Obstruction 
1m2 quadrat 
Meter stick 
Vegetation Obstruction board 1m in length with ten 10cm alternating red/white stripes 
and a 4m cord attached to one end 
2 Vegetation obstruction height sticks demarcated at 0.25m, 0.50, and 0.75m 

 
Procedure 
 
45.1 Vertical Vegetation Obstruction  

 Field Methods 
45.1.1 Place quadrat flush with substrate at appropriate location 

45.1.2 Before recording measurements, make sure that light conditions are 

representative for current time (e.g. a cloud is not passing over in an otherwise 

clear sky) 

45.1.3 Position light meter in center of quadrat above vegetation (i.e. no shadows 

covering sensor of light meter) and record luminosity 

45.1.4 Repeat in each corner of the quad above the vegetation canopy recording 

luminosity at each corner (n=5 measurements above canopy) 

45.1.5 Position light meter in center of quadrat on the substrate and record luminosity 

45.1.6 Repeat in each corner of the quad at the substrate level recording luminosity at 

each corner (n=5 measurements below canopy at substrate) 

Calculation 
45.1.7 Vertical Vegetation Obstruction= 1-((x̅ substrate luminosity)/( x̅ ambient light)) 

 

45.2 Horizontal Vegetation Obstruction  

Field Methods 

45.2.1 Place quadrat flush with substrate at appropriate location 

45.2.2 Place meter stick in center of quadrat and measure the maximum height of the 

vegetation and record on the data sheet 

45.2.2.1 If max vegetation height is 1cm-49cm only count bars at 0.25m height 
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45.2.2.2 If max vegetation height is 50cm-74cm only count bars at 0.25m and 0.50m 

heights 

45.2.2.3 If max vegetation height is greater than 75cm count bars at 0.25m, 0.50m, 

and 0.75m heights 

45.2.3 Place vegetation board in center of quadrat oriented so that the face that will be 

read is directed towards the same vegetation type within the quadrat (i.e. if the 

quadrat contains tall Spartina alterniflora make sure that the face of board is 

pointing towards the same continuous band of tall Spartina alternifloira not 

another vegetation community such as short S. patens etc…) 

45.2.4 A second person takes the end of the 4m rope attached to the vegetation board 

and walk 4m within the same band of vegetation (i.e. same type so reading is 

conducted through 4m of a similar vegetation type) and turns to face the 

vegetation board 

45.2.5 The first person holds the vegetation board at the 0.25m position on the first 

height stick 

45.2.6 The second person positions themselves so that their visual field is at the 0.25m 

level on the second height stick and counts the numbers of bars that they can 

see at least a portion of 

45.2.7 This number is recorded on the data sheet as number of bars visible at 0.25m 

45.2.8 Steps 2.15-2.17 are repeated for the 0.50m and 0.75m heights if applicable (see 

2.1.2) 

Calculation 
45.2.9 Horizontal Vegetation Obstruction = (bars available-bars visible)/bars available 

45.2.9.1 Bars Available: the total number of bars at all levels that could be 

obstructed based on vegetation height.  If the vegetation is 0.8m tall, all 

three levels (0.25m, 0.50m, and 0.75m) will be assessed for horizontal 

obstruction, and therefore there is a potential of 30 bars available for 

obstruction (10 at each height level).  If the vegetation is 0.30m, then there 

are 10 bars available for obstruction (10 at the 0.25m height) 

45.2.9.2 Bars Visible: the total numbers of bars counted at all heights assessed 

45.3 Vegetation Robustness Calculation 

45.3.1Vegetation Robustness= (Vertical Obstruction + Horizontal Obstruction)/2 

 



PDE Living Shoreline Field Data Collection Sheet

Site: Staff: Date:

Treatment: Transect:

1. Shellfish Population Density and Demographics: 

Quadrat Survey: Total counts of shellfish in monioring plots. "Plot a" at waterward extent

Plot a Plot b Plot c Plot d Plot e

Full Survey: Total number of mussels in treatment

Describe Treatment Including Full Dimensions:

Totals:

Demographics: Measure up to 25 randomly chosen shellfish to the nearest mm

1 13

2 14

3 15

4 16

5 17

6 18

7 19

8 20

9 21

10 22

11 23

12 24

25

Notes:

Notes:

Choose all that are applicable to the monitoring plan

Ribbed

Mussels

Oysters

Ribbed Mussels Oysters
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PDE Living Shoreline Field Data Collection Sheet

2. Vegetation Robustness:

A) General Plot Characteristics:

Plot a Plot b Plot c Plot d Plot e

B) Vertical Vegetation Obstruction: Settings

Take light meter readings (n=5 top and bottom); make sure units are appropriate and consistent

Plot a Plot b Plot c Plot d Plot e

C) Horizontal Vegetation Obstruction

Measure general height of vegetation in plot and take horizontal readings at each level below that height

General Vegetation Height Measured in Plot Center (cm):

Record Number of Bars Observed at each Height

Plot a Plot b Plot c Plot d Plot e

3. Bearing Capacity
Record the initial sinking depth with hammer on shaft and compaction depth after 5 blows

Plot a Plot b Plot c Plot d Plot e

Initial

Blow 1

Blow 2

Blow 3

Blow 4

Blow 5

Notes:

Notes:

Notes:

Conduct A, B, and C

record dominant species (up to 4) and their percent covers in each plot

Percent Cover

Dominant Species

50cm

75cm

Notes:

Bottom 3

Bottom 4

Bottom 5

25cm

Top 1

Top 2

Top 3

Top 4

Top 5

Bottom 1

Bottom 2
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