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COMPREHENSIVE WETLAND
VEGETATION SAMPLING METHODS

 Used to define plant characteristics for an area much larger 
than actual being sampled;

 Used to estimate plant cover;
 Used to determine major dominant plant species.
 Most common quantitative sampling methods are the 

quadrat and line-intercept methods.
 Note: Plant species often overlap and may have several 

different vertical layers. Therefore, % cover values may 
Exceed 100%.

 Care to obtain samples representative of the entire habitat.
 Need to Reduce/eliminate human bias factors.
 Employment of sampling design that ensures random 

placement of transects, quadrats, and line-intercepts along 
the baseline.



QUADRAT SAMPLING METHOD 

 Sample area defined by a square, rectangular, or circular 
“frame”. 

 At least seven 1- square meter (11 sq. ft.) [or a single 5-foot 
radius circular (78.5 sq. ft.)] plots for herbaceous vegetation.

 Usually 30-foot radius from center of quadrat  [263 Sq. 
Meters] for trees and vines. 15-foot radius for shrubs and 
saplings. 

 Quadrats [3 minimum] placed randomly along transect.  
 Maybe used to determine plant density [No. of plants/stems 

per unit area]. 
 Species cover is measured. Species cover is the % of all 

vegetation – of a given species -- covering the ground 
surface of the quadrat area.



QUADRAT SAMPLING METHOD  (con’t)

 For shrubs, vines, and trees, include plants whose aerial 
foliage overlies the 30-foot/15-foot circular “quadrat”.

 Overlap of the same species [in same layer] should not be 
counted twice, but counted as a continuous cover between two 
or more plants.

 Measures and records only that plant cover occurring inside 
the “frame

 %cover and basal area may be combine for 50/20 rule.
 %cover and basal area cannot be combined for PI.



 Care must be taken to randomly select sample 
sites that represent the entire habitat [always a 
problem when sampling in ecotones]. 

 Assumes that the spatial distribution of individual 
plant species is random [which they’re usually 
not].

 Results are dependent on the size of the quadrat 
in relationship to the size of the plant community 
and the spatial distribution of individual plant 
species.

 Small quadrats [less than 1 square meter for 
ground layer species] are much quicker to survey, 
but are likely to yield much less reliable data than 
larger ones.

PROBLEMS WITH THE
QUADRAT SAMPLING METHOD 



QUADRAT SAMPLING
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VEGETATION-COMPREHENSIVE DETERMINATION WORKSHEET 
 

Applicant Name: _____________________________  E-File No.:____________________________  Project Name:   
 
Location:__________________________  Plot No.:_____________  Date: _____________________  Determined By:   
 
 
     Trees 
(30’ Radius) Basal Area Rank 

Indicator 
  Status  

  Herbs 
(1 Meter2) % Cover Class Rank 

Indicator
   Status 

1    1    

2    2    

3    3    

4    4    

5    5    

6    6    

7    7    

8    8    

9    9    

10    10    
        
        

Saplings/Shrubs 
    (30’ Radius)  % Cover Class Rank 

Indicator 
  Status  

Woody Vines 
 (30’ Radius)  % Cover Class Rank 

Indicator
   Status 

1    1    

2    2    

3    3    

4    4    

5    5    

6    6    

7    7    

8    8    

9    9    

10    10    



 Often used in grassland and sedge dominated communities 
because of the problem in distinguishing between individual 
plants.

 Extend a measuring tape between two points perpendicular to the 
transect line. 

 The line may range from 30 to 90 or more meters long. The longer
lengths being more useful in sampling wider spaced plants.

 Measure and record intercept length for each plant species. 
 Intercept length [distance]: that portion of the line intercepted by a 

plant or patch of plant species or by a perpendicular projection of 
plants foliage intercepted by the line.

 Dense vegetation:  measure only those plants physically 
intercepted by the tape.

 Less dense vegetation:  measure all plants that occur within a 1-
cm. Strip of the tape.

 In addition, include plants whose aerial foliage overlies the tape.
 Adequately represent the plant community: 2 or more lines. 

LINE-INTERCEPT SAMPLING TECHNIQUE



 May only be used for relative estimates of cover [since area 
is not being sampled].

 Cannot be use to determine plant densities.
 Probability of being sampled dependent on size of plant.
 Large, dense plant species appear more frequently than 

small, dense species. 
 Pattern of distribution may affect estimates of frequency.
 Care must be taken to randomly select sample sites that 

represent the entire habitat [always a problem when 
sampling in ecotones].

 Assumes that the spatial distribution of individual plant 
species is random [which they’re usually not].

PROBLEMS WITH THE
LINE-INTERCEPT METHOD 



The  intercept length (brackets) is that 
portion of a line intercepted by a plant (or 
clump of plants, as the basal intercept length 
for plants a and c) or by  a perpendicular 
projection of the foliage to the line (as the 
aerial intercept length for plants b and d). 
Source: Brower & Zar, 1977.

LINE-INTERCEPT SAMPLING



LINE-INTERCEPT SAMPLING



 RELEVE’ or SAMPLE STAND METHOD: 
 cover is measured as a category [usually 0 – 7 

denoting  0 -100% cover, respectively]; 
 requires preparation of species area curves to 

determine minimum sample area size;
 most efficient and useful for large scale sites with 

more homogeneous covers.

OTHER SAMPLING METHODS







SPECIES AREA CURVE: YATZECK'S FEN 
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 QUARTER POINT METHOD: 
 may be conducted as point centered or a variable 

area transect;
 measures point to plant distances in 4 quadrants 

at each point;
 records area covered or basal area for each plant 

species;
 species coverage: estimated from sum of areas 

sampled for each species and species density;
 may be used for measuring tree and shrub cover 

along with 1-Sq. Meter quatrats for herbaceous 
cover.

OTHER SAMPLING METHODS



QUARTER POINT SAMPLING

Source: Brower & Zar, 1977



 Other methods are available: delineator must 
justify their use. 

 All vegetation sampling methods require solid 
delineator knowledge of Wisconsin vegetation 
and plant taxonomy

OTHER SAMPLING METHODS



 Follow 1987 Corps of Engineers wetland delineation manual:
 Identify project area.
 Determine number and type of plant community areas 

present.
 Determine type and number of vegetation layers present in 

each plant community area.
 Establish a baseline: should be parallel to any major 

watercourse and/or topographic gradient.
 Determine baseline length and divide into appropriate 

number of equal segments [see figure 17]. 
 Establish transect locations: use random numbers table to 

determine the position of a transects starting point within 
each baseline segment.

FIELD PROCEDURES FOR
VEGETATION SAMPLING 





 Determine minimum number of required sample 
sites [points] along each transect. Dependent on 
transects length [see guideline in 1987 manual].

 Apply appropriate sampling methodology.

FIELD PROCEDURES FOR
VEGETATION SAMPLING [con’t]





 All Plant Identification should be to the SPECIES
level [for Major Dominant plants - required in all 
cases]. 

 80% minimum for all species required to apply PI.
 All Genera [sp.] level are Categorized as NI

[unless all species in the subject range are 
categorized the same]

 Knowledge of Wisconsin Plant Taxonomy 
Required.

PLANT IDENTIFICATION METHODS







NATIONAL INDICATOR LIST UPDATE

 UNDER THE NEW WETLAND DELINEATION SUPPLEMENTS:
1. (+) and (-) are dropped for the facultative categories
2. (+) and (-) were not based on ecological data; rather, used as 

tiebreakers
3. FAC- species go to FAC for now
4. Exception for Food Security Act delineations

 Update to National List of Wetland Plants will also drop (+) 
and (-)

 National List of Wetland Plants will ultimately determine if 
FAC- species should be FAC or FACU







METHODS FOR DETERMINING MAJOR 
DOMINANCE  

The “50/20” rule

The Prevalence 
Index

Morphological 
Adaptations



HYDROPHYTIC VEGETATION SEQUENCE 

1. Apply the Dominance Test (“50/20 Rule”) 

a. If the 50/20 Rule is met, the vegetation is hydrophytic
b. If 50/20 Rule is not met but indicators of hydric soils and  

wetland hydrology are BOTH present, Proceed to Step 2. 
(Be aware of problem areas and atypical situations – see Chapter 5)

2.   Prevalence Index 
a. If the PI is <3.0, the vegetation is hydrophytic
b. If this is not met, go to Step 3.



HYDROPHYTIC VEGETATION SEQUENCE  
(con’t)

3. Morphological Adaptations

a. If >50% of individuals of a FACU species exhibit 
morphological adaptations, assign FAC status and 
recalculate Steps 1 and 2 above.



 Moss layer (bogs; some fens)
 Herbaceous layer
 Shrub/sapling layer
 Vine layer  
 Tree/canopy layer 
 Delineator must determine the major dominant 

species in each layer [stratum].

RECOGNIZING
HYDROPHYTIC VEGETATION: STRATA 



RECOGNIZING
HYDROPHYTIC VEGETATION: STRATA 

 Trees: woody plants 3 inches or more DBH (regardless of 
height).

 Saplings/Shrubs: woody plants less than 3 in. DBH and taller 
than 1 meter (3.28 feet). 

 Herbaceous: all non-woody plants including herbaceous vines, 
regardless of size, and woody plants less than 1 meter in 
height.

 Woody Vines: all woody vines greater than 1 meter in height. 



THE 50/20 RULE

 The “50” portion: species that comprise more than 50% of the total 
dominance measure in that stratum are considered dominants

 The “20” portion: after the “50” determination is made, any remaining 
species with at least 20% of the total dominance measure in that
stratum is also considered a dominant 

 First appeared in the 1989 Manual

 Standard adopted for interagency REG IV delineation training since 
1994







PREVALENCE INDEX

 Uses the same percent cover data as that for the 50/20 Rule !!

 PI is a weighted average by indicator status:
% cover of all OBL spp.    x 1
% cover of all FACW spp. x 2       B = PI
% cover of all FAC spp.     x 3 A
% cover of all FACU spp.  x 4
% cover of all UPL spp.     x 5

A                                      B

 Divide sum of weighted cover value by sum of actual cover.
 If PI <3.0 then veg is hydrophytic.



PREVALENCE INDEX (con’t)

 At least 80 percent of total cover must be correctly identified 
to the species level 

 Species used must have an assigned indicator status

 Advantage of PI vs. “50/20 Rule”: PI is more comprehensive 
as it uses the cover of all plant species vs. a few dominants

 Disadvantages of PI vs. “50/20 Rule”: (1) requires more time; 
and (2) requires greater plant identification skills 



PREVALENCE INDEX (con’t)

 Vegetation fails dominance test, but meets PI

 Not expected to be frequent occurrence

 One exception: when percent of dominants FAC or 
wetter is exactly 50%  

(Remember - the hydrophytic vegetation criterion is 
more than half of all dominants are FAC or wetter)
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Prevalence Index ExamplePrevalence Index Example
A = 158   B = 423

B/A = 2.68

Veg is hydrophytic
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FIELD METHODS AND REPORTS

 Routine Field Methods [1987 
Manual & its Supplements]. 

 Plants, Soils, and Hydrology. 



Process
 Preparation
 Field Work
 Report Writing
 Cautions
Preparation
 Locate Site on Map
 Aerial Photographs
 Hydric Soil List
 County Soil Survey
 USGS Quad Map
 Topographic Features
 Wisconsin Wetland Inventory Maps
Field Investigation
 Equipment
 Maps

FINDING THE WETLAND BOUNDARY



RECONNAISSANCE SURVEY
 Inspect Lowest, Wettest Position on Landscape
 Note Human-Induced Alterations
 Identify the Plants Present
 Examine the Soils
 Determine How Site Meets Wetland Parameters for Plants, Soils 

and Hydrology
 Find Outer Wetlands Boundary
 Community Characterization

COLLECTING DATA
 Is it a “Problem” Wetland?
 Dominant Species – 50/20 rule
 Hydrology
 Soils
 Wetland Delineation

USING TRANSECTS
 Establish a Baseline
 Divide it into Equal Segments
 Mark the Boundary (Figure 5.6 in Wetland Guide)



PREPARING OR EVALUATING A DELINEATION REPORT
 Delineator Qualifications.
 Introductory Section.
 Methods Section.
 Results and Discussion Section.
 Concluding Section.
 Literature Cited Section.
 Appendices Section (See Basic Guide, Table 6.1, p.67).

REPORTING THE WETLAND DELNATION TO THE STATE
 See Appendix B, Basic Guide.
 Updating Wisconsin Wetland Inventory Map.
 Comment Sheet for Public Review of Wetland Maps, p. 86.





 Failure to properly identify problem and atypical wetland 
conditions.

 Failure to identify all on site primary and secondary 
hydrology indicators.

 Failure to confirm mapped soil type(s).
 Failure to consider normal vs. non-normal precipitation 

conditions.
 Failure to consider new normal circumstances (hydrology).
 Failure to examine a sufficient number of transects and data 

points.
 Failure to place sample points within previously included or 

excluded wetland areas to confirm delineation inclusion or 
exclusion.

COMMON WETLAND
DELINEATOR PROBLEMS 
SOUTHEASTERN WISCONSIN REGION



MAP LAC LA BELLE SITE








