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Floristic Quality Assessment  
 

• Measures “quality” of site based 
on individual species fidelity to 
specific habitats and ecological 
tolerances  

• Developed initially in Chicago 
region by Swink and Wilhelm to 
determine “nativity” 

• Suite of metrics; most well 
known is Floristic Quality Index 

• Metrics shown to be good 
predictors of anthropogenic 
disturbance 

 
 



Floristic Quality Index 
• FQI can be 

conceptualized as a 
weighted richness 
metric 

• Plants are weighted 
based on the breadth of 
their ecological 
tolerances 

• Weighting factor called 
a coefficient of 
conservatism (CoC or 
C value) 
 
 



Coefficients of Conservatism 
• Number between 0 and 10 

– Plants with broad ecological 
tolerances = 0 

– Plants with narrow ecological 
tolerances = 10 

• Assigned on a regional or statewide 
basis 

• Non-native species are not assigned a 
value (or assigned assigned 0) and 
not used to calculate index 



Floristic Quality Index 

I = C × N

= Mean coefficient of conservatism
= Number of native speciesN

C
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Scenario 1:  Site A has higher      and greater  
species richness than Site B. 

C Scenario 2:  Site A has equivalent       and greater  
species richness than Site B. 
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Scenario 3:  Site A has higher      and equivalent 
species richness to Site B. 

C Scenario 4:  Site A has higher      and lower 
species richness than Site B. 

C

Figure 3.  Four observed FQAI outcomes based on      value and species richness (adapted from Taft et al. 1997). C
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C = Mean coefficient of conservatism 
= Number of native species 
= Number of  non-native  species 
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(Miller and Wardrop 2006) 

Adjusted Floristic Quality Index 
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Regional Floristic Quality  
Assessment Project 

• Assign coefficients to 4 main 
ecoregions in the Mid-Atlantic 
– Create regional plant list by 

ecoregion 
– Assemble botanical panel 

• State involvement through 
MAWWG 
– Identify potential botanists 
– Identify existing sources of 

information  
• User-friendly database with 

FQAI calculator 



Assigning C Values 

• USDA PLANTS 
database for initial list 

• 13 botanists from 4 
Mid-Atlantic states 

• Meeting in Davis, WV 
November 13-16, 
2009 

• Follow-up via email 



AP 

RV 

PD 

GP 

CP 

4 Main Ecoregions 



Botanical Panel 

Steve Grund 
Jack Holt & Janet Ebert 
Joe & Bonnie Isaac 
Loree Speedy & Mark Bowers 

Doug DeBerry 
Charlie Rhodes 

Charlie Davis 
Wesley Knapp 
Bill Sipple 

Bill McAvoy 





Decision Rules 
• C Value of: 
• 0-3 -- Plants with a broad range of ecological 

tolerances/found in a variety of plant communities 
• 4-6 -- Plants with an intermediate range of 

ecological tolerances/associated with a specific 
plant community 

• 7-8 -- Plants with a narrow range of ecological 
tolerances/associated with advanced successional 
stage 

• 9-10 -- Plants with a high degree of fidelity to a 
narrow range of pristine habitat  

generalists 

specialists 



Project Overview 
• Identified 4208 unique taxa 
• Assigned C Values to 2794 
• 1414 non-native 
• Assigned by ecoregion 

– Most given single value across 
region 

– More than one value to account for 
ecoregional differences 

• Did not assign C values to 
most hybrid taxa – only 
those that behave like true 
taxa 



Chenopodium berlandieri  

Conyza canadensis  

Erigeron annuus 

C Value = 0 

Oxalis corniculata 



Arisaema triphyllum 

Asclepias incarnata  

Botrychium virginianum 

Carex intumescens C Value = 5 



Goodyera repens 

Mitella nuda 

Solidago simplex 

Agalinis paupercula  

C Value = 10 

Thuja occidentalis 

Ammophila breviligulata 



Distribution of primary growth habit for MAR
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Distribution of plant taxa based on growth habit and nativity
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Distribution of Coefficient of Conservatism (C) Values
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Validity 

• Validity – measure of how well plant’s conservatism 
value matches what we see in the field 
 

 
 

 
– Plant lists from sites in four Mid-Atlantic states:  DE, PA, 

VA, WV (N = 862) 
– Low validity = C Value doesn’t match disturbance category  
– High validity = C Value matches disturbance category  

 

# of times taxa found in disturbance category 

# of times taxa found in all disturbance categories 



coefficient category 

Percent of flora in each coefficient category 

condition 
category 0-3 4-6 7-8 9-10 

low 32 47 18 3 

mod 27 48 20 5 

high 22 46 23 9 

highest 18 45 25 12 



Exclusivity  
% of flora found exclusively 

in respective disturbance 
category 

% flora found in all 
disturbance categories 

low < 1 35 

moderate 3 36 

high 13 16 

highest 34 4 



www.mawwg.psu.edu 



















Using FQA in the Mid-Atlantic Region 

• Monitoring and Assessment 
–Dose-response curves 
–IBI 

• Wetland Water Quality Standards 
(TALUs) 

• Other (Penn’s Creek Study) 
 



Monitoring and Assessment 

Rapid Assessment Score
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Monitoring and Assessment 

– Plant-based IBI  
Adjusted FQI  
% annuals  
% non-natives  
% invasives  
% trees  
% cryptogams  
% cover tolerant 

plants % cover 
(Phalaris arundinacea) 

 
(Miller et al. 2006) 



Tier 1 
Superior Wetland Habitat 

Tier 1 wetlands are those that are capable of supporting and maintaining a high quality 
plant community in terms of species composition, diversity, and functional organization.  
Although not pristine, wetlands in this category are typically thought of as reference 
wetlands and can be used to establish performance criteria for mitigation sites.  

•Annuals, non-native, and 
invasive sp typically < 10% 
•FQAI score ≥ 40 
•Predominately 
forested/Forested setting 
•Tolerant cover < 30%  
•Diverse assemblage of 
vascular cryptogams with 
high (≥ 6) coefficients  
•No Phalaris arundinacea 
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Wetland WQ Standards 



Upper Penns Creek Study 

FQAI
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Thanks! 
• EPA Region 3 – Regina Poeske 
• Botanical Committee Members 

– Steve Grund 
– Bill Sipple 
– Elizabeth Byers 
– Doug Deberry 
– Jim Vanderhorst 
– Bill McAvoy 

 
 

 
 

– Jack Holt & Janet Ebert 
– Joe & Bonnie Isaac 
– Loree Speedy & Mark Bowers 
– Charlie Davis 
– Wesley Knapp 
– Gerald Wilhelm 

• Mid-Atlantic Wetland Workgroup Members: 
– Amy Jacobs and Alison Rogerson, Delaware Department of Natural 

Resources and Environmental Control 
– Walt Kordek, West Virginia DNR 
– Walter Veselka, West Virginia University 
– Kirk Havens, Virginia Institute of Marine Science 

• Bowman’s Hill Wildflower Preserve – Jeannine Vannais, Tama Matsuoka, 
Linda Kelly 
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