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Lilium michiganense (C Value 8) 
Photo Credit: Robbie Sliwinski
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How to measure 
ecosystems?

• “You can’t manage what you can’t 
measure”

• Restoration and environmental 
mitigation projects require 
evaluating potential environmental 
impacts, ensuring environmental 
compliance and/or benefits, and 
comparing restoration alternatives

• Floristic Quality Assessment can do 
those things

Geum triflorum (C Value 10) 
Photo Credit: Robbie Sliwinski
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What is Floristic Quality Assessment?

• FQA evaluates the level of 
disturbance in an area of interest 
based on the plant species that are 
present

• FQA works by assigning each plant a 
Coefficient of Conservatism (C Value) 
from 0-10. 0 = high tolerance for 
disturbance, while 10 = high fidelity to 
undisturbed habitat. These scores are 
then used to calculate metrics

• Typically introduced species are 
assigned a C value of 0
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FQA Terms

• FQA / FQAI
• FQA database / FQA model / FQA list / FQAI
• Introduced / non-native / invasive
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FQA in different regions

• There are numerous 
regional FQA databases of 
flora and their associated C 
values covering various 
geographic areas

• C values are assigned to 
some or all species in a 
region by a group of expert 
botanists

Pinus Ponderosa
C Value = 0 (Kansas)
C Value = 4 (Wyoming)
source: inaturalist user 
taitsougstad
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FQA metrics
• Species Richness: total number of species
• Native species richness: total number of native species
• Mean C: Mean coefficient of conservatism
• FQI: Mean C multiplied by the square root of species richness
• Adjusted FQI: 100 multiplied by the Native Mean C over 10, multiplied 

by the square root of Native Species Richness over Total Species 
Richness.
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FQA example

Species Richness: 2
Native species richness: 1
Mean C: 4
FQI: 5.66
Adjusted FQI: 56.57

Arnoglossum plantagineum 
C Value = 8
source: inaturalist user timarcus

Ranunculus sardous
 C Value = 0
source: inaturalist user mjpluskids
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The state of FQA
• FQA widely used by state & federal agencies, and others 
• No central repository for FQA databases. Universal FQA calculator 

has some but not all databases
• FQA databases have varying quality and/or levels of documentation
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Project goals
• Evaluate quality of FQA databases 

and decide which ones are good 
enough for use in USACE planning

• Create a centralized repository of all 
approved databases

• Develop a FQA calculator to 
calculate metrics based on 
approved databases

Opuntia humifusa
Photo credit Robbie Sliwinski
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Phase 1 goals
1. Identify current FQA databases to be reviewed
2. Formulate a comprehensive review plan in coordination with 

Ecosystem Restoration National Planning Center of Expertise (ECO-
PCX) 

3. Review and certify eligible regional databases
4. Create a factsheet for each approved regional database
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ECO-PCX review

A score of 1-5 was assigned per regional FQA database based on five review 
criteria:
1. Accessibility
2. Well documented
3. Limitations described
4. Good methodology when assigning C values
5. Published case study

Those with scores of 4 or 5 are recommended for approval. Those recommended 
with reservations did not have published applications or had another regional 
database that overlapped part of the same area/region of concern and was found 
to perform better.
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Phase 1 results

48 regional FQA databases approved 
for regional use by ECO-PCX

A factsheet was produced for each 
regional FQA database

Summary # Regional Lists 
Reviewed 76
Recommended 42
Rec with reservations 6
Previously Cert 4
Not Recommended 24
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Phase 2 goals
1. Create a repository of all approved regional databases
2. Develop a consistent and reliable calculator
3. Create a document describing FQA background, demonstrating FQA 

calculator, and acting as a user guide
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Data acquisition & cleaning

• Acquired all approved 
regional databases

• Data cleaning and formatting

Koeleria macrantha 
C Value = 6
116 Synonyms!!!
source: inaturalist user kaiserlu06

https://www.inaturalist.org/people/kaiserlu06
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R package development

• Developed two R packages: fqacalc and 
fqadata 

• Both hosted on CRAN
• R is popular with ecologists
• Can connect with other R packages
• R packages/CRAN enforces structure, 

documentation, and testing standards
• Comes with user guide, help files, data 

documentation
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R user guide
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Open source coding practices

• Open source code is code that 
anyone can view, change, and 
improve

• Part of NextGen strategy is 
developing more OS models

• Promotes transparency, 
interoperability, and advancement 

• Open source environment is 
constantly changing
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R package impact
• Fqacalc package downloaded 2938 times
• Fqadata package downloaded 3494 times
• Ecological Society of America conference 2023
• R packages cited in 1 paper
• Appears in one R blog (Top 40 R packages of April 2023)
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Shiny app development
• Shiny app provides a graphical user interface for R both packages
• Developed by EcoMod, hosted by ITL
• https://fqacalc.erdc.dren.mil/fqacalc/ 

https://fqacalc.erdc.dren.mil/fqacalc/
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Shiny app challenges
Challenges associated with creating a usable and shareable end-product
• Application testing with subject matter experts 
• Personally identifiable information and saving data
• Aligning with branding guidelines
• Deciding when a project is complete
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Shiny app results
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Project impact
• Provides 48 new certified models to support ecosystem restoration and 

mitigation planning design
• Use of these models will increase the efficiency of project planning and 

monitoring, saving time and money nation-wide
• Developed new FQA calculator web application
• Brings FQA to R, allowing FQA users to improve workflow reproducibility, increase 

scale of analyses, and interface with other ecological models
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Trillium grandiflorum
Photo credit Robbie Sliwinski
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