
Materials and methods
21 wetland mitigation sites under the jurisdiction of the Michigan 

Department of Transportation were sampled (summer of 2007). A 

baseline and transect method was used to sample 20 quadrats

randomly selected within a 0.5 hectare section of the wetland 

mitigation. The quadrats were sampled using both a 1.0 m2

quadrat and a 0.25 m2 quadrat. The species within each quadrat

were identified and the percent aerial coverage was recorded.

Prior to any vegetation sampling, the 0.5 hectare section was 

assigned a value of quality based on the BPJ ranking scale. These 

values range from 1 to 8 and are based on the diversity and cover 

of non-native, annual, and native vascular plant species. 

Data analysis was performed using the Floristic Quality 

Assessment Computer Programs Version 1.0. It generates four 

main outputs: mean C, FQI, mean wetness, and total species. 

These were used in the statistical analysis.  
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Introduction
Nearly 50% of the original wetlands in the United States have 

been lost due to human modification of the landscape. The 

purpose of wetland mitigation is to replace lost wetlands with a 

created or restored wetland. Permits for mitigating a wetland 

require periodic monitoring, usually involving some type of a 

vegetation survey. 

The Floristic Quality Assessment (FQA) is one method of 

monitoring wetland mitigations. It assigns plants a C-value (from 

0-10) based on the quality of the species (0 being lowest, 10 

being highest quality). 

The purpose of this study is to determine how well FQA 

quantifies vegetation quality in wetland mitigations. Basic FQA 

metrics were compared against a Best Professional Judgment 

(BPJ) ranking scale as well as three ecological diversity indices. 

In addition, the effect of plot size and choice of FQA database 

were also measured.

Results
The most common species encountered were reed canary 

grass and narrow-leaved cattail. The total species at the sites 

ranged from 7 to 37. BPJ plotted against the total species yielded 

a low correlation, r=0.187 and p=0.416 (Figure 4a).

Mean C values for the 21 sites ranged from 0.8 to 2.9 (1.0 m2

quadrat and Michigan FQA database). BPJ ranged from 2 to 6.5. 

BPJ versus mean C were highly correlated, r=0.87 and p=0.000 

(Figure 4b).

FQI values for the 21 sites ranged from 2.0 to 6.1 (1.0 m2

quadrat and Michigan FQA database) . BPJ ranged from 2 to 7. 

BPJ versus FQI were highly correlated, r=0.792 and p=0.000 

(Figure 4c).

Mean wetness values for the 21 sites ranged from 0.0 to -4.8 

(1.0 m2 quadrat and Michigan FQA database). BPJ values ranged 

from 4.0 to 5.5. BPJ versus mean wetness were correlated, 

r=0.448 and p=0.042 (Figure 4d).

Since FQA databases are tailored for specific regions, it is 

recommended that one use the database most specific to the site 

in question. The comparison of the Michigan and the Indiana 

FQA databases is a way to determine if the results obtained from 

Michigan can be generalized with those to be expected from 

nearby regions. The species present in degraded areas such as 

mitigated wetlands (Figure 6) are ones tolerant of different 

habitats and therefore are usually assigned similar C values by 

different local databases. The high r-value obtained from the 

regression shows that there is a correlation between the two. This 

shows that it can be used for comparison purposes; however, 

mitigation studies similar to this one in other states should be 

conducted. 

The three diversity indices did not have high correlations to mean 

C and FQI. This shows that they do not appear to be capturing 

mitigation quality or at least the same aspect. They all measure 

either species diversity, evenness, or both which do not readily 

translate into overall site quality. 
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Fig. 1. One of the wetland 

mitigation sides located in Grand 

Rapids, MI. Some had abundant 

standing water while some were 

almost completely dry.

Fig. 2. Sampling vegetation at one 

of the wetland mitigation sites 

located in Benton Harbor, MI. The 

two quadrats were laid side by side 

and the plant species present were 

identified as well as the percent 

aerial coverage.

Fig. 3(a-d). a) BPJ versus the total site species. b) BPJ 

versus the mean C of the sites. c) BPJ versus the FQI 

of the sites. d) BPJ versus mean wetness of the sites. 

The data for each graph was based upon the 1.0 m2

quadrats and C-values from the Michigan FQA 

database.

Data from both the 1.0 m2 and 0.25 m2 quadrats were imported 

into both FQA databases. The two quadrat sizes had high 

correlations (Michigan FQA database), r=0.95 and p=0.000 

(Figure 5). 

Conclusions
The high correlations of BPJ versus mean C and FQI showed that

these Floristic Quality metrics are indicative of overall site

quality. On the other hand, mean wetness and total species did

not show clear correlation with mitigation quality.

Transect FQI in natural wetlands can range from 6-10, with FQI

varying depending on the amount of remnant natural land present

at the site. Since the area sampled within the 21 sites was within

the wetland delineated boundary, adjacent land would not

influence FQI in the sties, which would account for the lower

values encountered. Mean C values in natural wetlands can range

from 2.7 to 6.2 (Rothrock and Homoya 2005). Plants with higher

C values are more likely to occur in natural areas or specific

habitats than in mitigations (which are likely to be dominated by

species with lower C values that tolerate more disturbed areas).

That would explain the lower mean C values encountered in the

21 mitigated sites.

The high correlation between the 1.0 m2 and 0.25 m2 quadrat

show that there is only a little difference in using one over the

other. The results using the 1.0m2 quadrat over the 0.25 m2

quadrat were marginally better and observers are starting to

prefer the 1.0 m2 quadrat over the other (Bourdaghs 2006).

Fig. 5.  Regression of the 

mean C results obtained 

using the Michigan FQA 

database versus the mean 

C results obtained using 

the Indiana FQA database. 

Three diversity indices were compared to the mean C and FQI 

(from the 1.0 m2 quadrats and Michigan FQA database). The 

correlations were all very low (Table 1).

Table 1: r-values showing the correlation between FQA mean C 

and FQI versus three diversity indices.

Shannon’s 

Index

Simpson’s 

Index

species 

evenness

Mean C R=0.161 R=0.184 R=0.148

FQI R=0.443 R=0.423 R=0.367765432
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The 1.0 m2 data from the Michigan and Indiana FQA databases 

also had high correlations, r=0.871 and p=0.000. The Mean C 

values were consistently higher in the Michigan FQA database 

than they were in the Indiana FQA database. 

Fig. 4.  Regression of the 

mean C results obtained 

using the 1.0 m2 quadrat

versus the mean C results 

obtained using the        

0.25 m2 quadrat. 

a) b)

c) d)

Fig. 6.  Image taken at a 

site containing narrow-

leaf cattail, a non-native 

species in Michigan. This 

would be assigned a C-

value of 0.   


