,,,,, — e

Application = @ Free Access

The Universal Floristic Quality Assessment (FQA) Calculator: an online tool for
ecological assessment and monitoring

@ Correction(s) for this article ~

Erratum
Volume 7, Issue 11, Methods in Ecology and Evolution | pages: 1424-1424 |
First Published online: May 17, 2016

William A. Freyman %4 Linda A. Masters, Stephen Packard

First published: 05 October 2015
https://doi.org/10.1111/2041-210X.12491

~ VIEW METRICS

= PDF

Summary

1. Floristic Quality Assessments (FQAs) are measurements of a natural area's ecological
integrity based on their plant species composition. Widely used by government
agencies and conservation organizations to monitor and assess natural areas, FQA
data bases have been developed for much of the United States and beyond.

2. Here, we present the Universal FQA Calculator (http://universalFQA.org), a free,
open-source web-based FQA Calculator. The calculator offers 30 FQA data bases
(with more being added regularly) from across the United States and Canada and has
been v .+ Calculator's
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Introduction

Ecosystems have a complex range of spatially and temporally variable components that make
characterizing their integrity difficult. However, government agencies, conservation
organizations and other land managers require quantifiable and reproducible metrics to
monitor and assess a natural area's ecosystem. This need led to the development of a plant
community monitoring system called the Floristic Quality Assessment (FQA), which is based on
coefficients of conservatism (C values) assigned to individual plant species based on their
tolerance to degradation and the degree to which the species is faithful to natural remnant
habitats (Swink & Wilhelm 1994). The C values range from 0 to 10; the most highly conservative
species (C values >7) are typically found associating with each other under long-unchanged
conditions similar to those under which such species and communities evolved. The least
conservative species (C values <3) are adapted to extreme anthropogenic or natural
degradation of kinds that eliminate both high and mid conservatives. Such disturbances range
from bulldozing and ice scour to toxic chemicals and overgrazing. Thus, FQA metrics generally
reflect the degree to which the plot or site approximates the vegetative composition of a high-
quality natural area; in this context, a natural area is a community of diverse plants and
animals that have evolved together for millennia or longer. In some parts of the world, natural
areas have evolved with minimal impact from humans or invading, malignant species. In
others, anthropogenic fire, hunting, gathering, planting and grazing may have had major
impacts, but some wild natural areas may survive with high indigenous biodiversity because
the impacts have been compatible with it.

Floristic Quality Assessment metrics are used in decision-making for natural areas protection or
management. High sitewise and per-plot values may indicate the desirability of preserving a
site, if areas with similar composition and quality are not already adequately protected. In
existing protected natural areas, metrics values that are stable or rising suggest adequate
management. Falling values suggest that quality and biodiversity may be declining, and
changed management deserves consideration.

The Cvalues are assigned to all species within an ecological or geographic region. Non-native
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where ¢ is mean C, and n is species richness. Mean C and FQI are calculated either with all non-
native species omitted from the calculation or assigned C values of 0. To reduce sensitivity to
species richness and include the contribution of non-native species when assessing sites with
high levels of human disturbance, the Adjusted FQI was developed (Miller & Wardrop 2006). It

is defined as
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where (, is native mean C, n, is native species richness, and n; is the total species richness.

Widely used by state and federal agencies as well as conservation organizations to evaluate
natural areas and inform land management, FQA data bases have been developed for much of
the United States (Table 1) and beyond (Italy, Landi & Chiarucci 2010; Pakistan, Malik, Shinwari
& Waheed 2012; Canada, Oldham, Bakowsky & Sutherland 1995; China, Tu et al. 2009).
However, previous FQA computer programs only calculated FQA for a single region or habitat,
and for many regions, FQA had to be calculated by hand or in spreadsheet software.
Furthermore, bias due to the subjective methods used to assign coefficients of conservatism
was left unexplored when there was no tool to compare assessment results calculated using
different FQA data bases in regions with multiple published FQA data bases. Similarly, there
was no reference tool that reported the coefficients of conservatism across multiple FQA data
bases for the same taxon. The Universal FQA Calculator (http://universalFQA.org) was
developed to address the challenges posed by the increasing number of FQA data bases and
harness responsive web application design that enables use of the calculator both on the
desktop and in the field on mobile devices.

Table 1. FQA data bases available in the Universal FQA Calculator as of July 2015

>

Region FQA Data base
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Chicago Herman, Sliwinski & Whitaker (2013)
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Chicago Herman, Sliwinski & Whitaker (2014)
Dakotas (excluding the Black Hills) Northern Great Plains Floristic Quality Assessment Pane
Delaware McAvoy (2013)
[llinois Taft et al. (1997)
Indiana Rothrock (2004)
lowa Drobney et al. (2001)
Kansas Freeman (2014)
Louisiana (Coastal Prairie) Allain et al. (2004)
Methods

Implementation

The Universal FQA Calculator was implemented on the open-source LAMP
(Linux/Apache/MySQL/PHP) software stack using the model-view—controller (MVC) software
architectural pattern. The calculator uses the open-source JavaScript libraries jQuery (http://jqu
ery.com) and Bootstrap (http://getbootstrap.com) for a fluid, responsive user interface design
that is effective both on desktop computers and mobile devices. The code for the Universal
FQA Calculator is licensed under the open-source GNU General Public License (Free Software
Foundation 2007) and can be accessed freely in a Git version control repository (Hamano &
Torvalds 2005) at https://github.com/wf8/universalFQA.

Features

The Universal FQA Calculator calculates site inventory and transect FQAs, allowing the user to
select from any existing FQA data base Inventory assessments report species richness, mean

C, FQl and Adjuste~ ™" ' T v anly. Some FQA
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each taxon, so as. BEAnary metrics

for those values. Transect assessments differ from inventory assessments by permitting the
user to enter quadrat data including species abundance as either per cent cover or using the
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frequency, relative coverage and relative importance value of all species observed.
Furthermore, transect assessments report cover-weighted FQI, which is defined as
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where C, is cover-weighted mean C. Given ¥; as the mean per cent cover for the ith species out
of n total species, cover-weighted mean Cis defined as
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Users may store as many inventory and transect assessments as they wish in their online
account, and results of all assessments are downloadable as.csv spreadsheet files. Users can
also import Assessment Strings, the special file format used to export data from the original
FQA software developed by the Conservation Design Forum (Wilhelm & Masters 1995).

A number of features were developed to give users substantial flexibility when working with
FQA data bases. Users can view and download all FQA data bases, and as new FQA data bases
are published, the data base's authors or other users can upload them to the site. Users can
quickly recalculate an existing assessment with a different FQA data base and compare the
results, and taxon names will be automatically translated to the accepted names used in the
new FQA data base if the data base's authors included a list of synonyms. Users may also
customize data bases for their own purposes (e.g. modifying taxon names or coefficients)
without altering the publically available published version of the data base. Lastly, there is a
function to generate a list of all entries for a given genus or species found in any of the FQA
data bases that allows for easy comparison of coefficient values across different regions and
data bases.

The Universal FQA Calculator's data are accessible programmatically through a web application
programming interface (API). Researchers can use the APl to query and retrieve all FQA data
bases and public inventory and transect assessments. The API uses the Representational State
Transfer (REST; Fielding 2000) architectural style and returns JavaScript Object Notation (JSON)-
formatted data. Det~ile an nicina tha ADL ara ausilahla theanah tha Linivareal EQA Calculator's
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across the United States and Canada (Table 1).YF1e 588 registered users have saved data from
2138 inventory assessments and 857 transect assessments. Traffic to the site continues to
steadily increase, growing from 114 user sessions in February 2014 to 1312 sessions in July
2015 (Fig. 1). The average session duration was 10 min 17 s.
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Figure 1

Open in figure viewer | ¥PowerPoint
Number of Universal FQA Calculator user sessions per month from February 2014 to July 2015. The average session

duration was 10 minutes 17 seconds.

The Universal FQA Calculator makes ecological assessments accessible, easy to use and free. By
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centralized data base repository, the assessments can easily be recalculated as new regional
and possibly nationwide FQA data bases are developed (Medley & Scozzafava 2009).

The Universal FQA Calculator's growing online repository for site inventory and transect data is
also a valuable resource to any ecological researcher who needs data on the occurrence,
distribution and abundance of plant species. Though all of the site's users may choose to keep
their data private, they also have the option to make their assessments public and thereby
share their data with researchers that may be developing new ecological indicators or involved
in other ecological research that utilizes occurrence or abundance data. This data can be
accessed and queried through the Calculator's web API, enabling researchers to rapidly and
programmatically collect data in a reproducible way and integrate it with data from other
sources (Poisot et al. 2015). As novel ecological indicators such as further enhancements to FQI
or even phylogenetic metrics (Faith 1992) are developed, they can be integrated into the
Universal FQA Calculator's assessment reports and automatically calculated for all existing
assessment data, keeping FQA practitioners abreast of the latest developments and best
practices in ecological assessment research.

Acknowledgements

The authors would like to thank all the authors of the FQA data bases available on the Universal
FQA Calculator (Table 1) for sharing their hard work and making it publically accessible. We also
thank two anonymous reviewers and the Associate Editor for their comments that helped
improve the manuscript. The Universal FQA Calculator was developed with funds from
Openlands. WAF was supported by the National Science Foundation Graduate Research
Fellowship under Grant DGE 1106400.

Data accessibility

This manuscript does not include any data.

A||a|n, L.’ Smlth’ L“ Allan C \/idrina ML 2. (Crara | R (DNNA\ A Claricticr Niialitay Accncqment System for

the Coastal Prai’ ) 2. Paper 62.
August 2004, M. Have questions about this content? Try Al Companion. A

Google Scholar &



https://besjournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D2004%26author%3DL.%2BAllain%26author%3DL.%2BSmith%26author%3DC.%2BAllen%26author%3DM.F.%2BVidrine%26author%3DJ.B.%2BGrace%26title%3DA%2BFloristic%2BQuality%2BAssessment%2BSystem%2Bfor%2Bthe%2BCoastal%2BPrairie%2Bof%2BLouisiana&doi=10.1111%2F2041-210X.12491&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
javascript:void(0)

R i < SERE I
Google Scholar 4

Braun-Blanquet, J. (1932) Plant Sociology. Translated by Fuller, G.D. & Conrad, H.S. McGraw-Hill, New
York, USA.

Google Scholar 4

Cohen, M.J., Carstenn, S. & Lane, C.R. (2004) Floristic quality indices for biotic assessment of
depressional marsh condition in Florida. Ecological Applications, 14, 784-794.

Web of Science® 4 Google Scholar 4

Drobney, P.D., Wilhelm, G.S., Horton, D., Leoschke, M., Lewis, D., Pearson, J., Roosa, D. & Smith, D.
(2001) Floristic Quality Assessment for the State of lowa. Neal Smith National Wildlife Refuge and Ada
Hayden Herbarium, lowa State University, Ames, lowa, USA.

Google Scholar 4

Faith, D.P. (1992) Conservation evaluation and phylogenetic diversity. Biological Conservation, 61, 1-10.

Web of Science® 4 Google Scholar 4

Fielding, R.T. (2000) Architectural styles and the design of network-based software architectures.
Doctoral dissertation, University of California, Irvine.

Google Scholar 4

Free Software Foundation (2007) GNU General Public License. http://www.gnu.org/licenses/gpl.html

Google Scholar 4

Freeman, C.C. (2014) Coefficients of Conservatism for Kansas Vascular Plants and Selected Life History
Attributed. Kansas Biological Survey and R.L. McGregor Herbarium, University of Kansas, Lawrence,
Kansas, USA.

Google Scholar

Have questions about this content? Try Al Companion.
BETA

Hamano, J. & Torvalds, L. (2005) Git-fast version control system. http://git-scm.com/



http://www.gnu.org/licenses/gpl.html
http://git-scm.com/
https://besjournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3D%2BBowman%2527s%2BHill%2BWildflower%2BPreserve%2B%25282006%2529%2BBowman%2527s%2BHill%2BWildflower%2BPreserve%2BPlant%2BStewardship%2BIndex.%2BBowman%2527s%2BHill%2BWildflower%2BPreserve%252C%2BNew%2BHope%252C%2BPennsylvania%252C%2BUSA.&doi=10.1111%2F2041-210X.12491&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://besjournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D1932%26author%3DJ.%2BBraun%25E2%2580%2590Blanquet%26title%3DPlant%2BSociology&doi=10.1111%2F2041-210X.12491&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://besjournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=%2Fdoi%2F10.1890%2F02-5378&doi=10.1111%2F2041-210X.12491&doiOfLink=10.1890%2F02-5378&linkType=VIEW_NO_ACCESS&linkLocation=Reference&linkSource=FULL_TEXT
https://besjournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2F2041-210X.12491&key=000222174000013&getFTLinkType=true&doiForPubOfPage=10.1111%2F2041-210X.12491&refDoi=10.1890%2F02-5378&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://besjournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D14%26publication_year%3D2004%26pages%3D784-794%26journal%3DEcological%2BApplications%26author%3DM.J.%2BCohen%26author%3DS.%2BCarstenn%26author%3DC.R.%2BLane%26title%3DFloristic%2Bquality%2Bindices%2Bfor%2Bbiotic%2Bassessment%2Bof%2Bdepressional%2Bmarsh%2Bcondition%2Bin%2BFlorida&doi=10.1111%2F2041-210X.12491&doiOfLink=10.1890%2F02-5378&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://besjournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D2001%26author%3DP.D.%2BDrobney%26author%3DG.S.%2BWilhelm%26author%3DD.%2BHorton%26author%3DM.%2BLeoschke%26author%3DD.%2BLewis%26author%3DJ.%2BPearson%26author%3DD.%2BRoosa%26author%3DD.%2BSmith%26title%3DFloristic%2BQuality%2BAssessment%2Bfor%2Bthe%2BState%2Bof%2BIowa&doi=10.1111%2F2041-210X.12491&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://besjournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=https%3A%2F%2Fdoi.org%2F10.1016%2F0006-3207%2892%2991201-3&doi=10.1111%2F2041-210X.12491&doiOfLink=10.1016%2F0006-3207%2892%2991201-3&linkType=VIEW_NO_ACCESS&linkLocation=Reference&linkSource=FULL_TEXT
https://besjournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2F2041-210X.12491&key=WOS%3AA1992HX12300001&getFTLinkType=true&doiForPubOfPage=10.1111%2F2041-210X.12491&refDoi=10.1016%2F0006-3207%2892%2991201-3&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://besjournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D61%26publication_year%3D1992%26pages%3D1-10%26journal%3DBiological%2BConservation%26author%3DD.P.%2BFaith%26title%3DConservation%2Bevaluation%2Band%2Bphylogenetic%2Bdiversity&doi=10.1111%2F2041-210X.12491&doiOfLink=10.1016%2F0006-3207%2892%2991201-3&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://besjournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D2000%26author%3DR.T.%2BFielding%26title%3DArchitectural%2Bstyles%2Band%2Bthe%2Bdesign%2Bof%2Bnetwork%25E2%2580%2590based%2Bsoftware%2Barchitectures&doi=10.1111%2F2041-210X.12491&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://besjournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3D%2BFree%2BSoftware%2BFoundation%2B%25282007%2529%2BGNU%2BGeneral%2BPublic%2BLicense.%2Bhttp%253A%252F%252Fwww.gnu.org%252Flicenses%252Fgpl.html&doi=10.1111%2F2041-210X.12491&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://besjournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D2014%26author%3DC.C.%2BFreeman%26title%3DCoefficients%2Bof%2BConservatism%2Bfor%2BKansas%2BVascular%2BPlants%2Band%2BSelected%2BLife%2BHistory%2BAttributed&doi=10.1111%2F2041-210X.12491&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
javascript:void(0)

v
Herman, B., Sliwinski, R. & Whitaker, S. (2013) Chicago Region FQA (Floristic Quality Assessment) Calculator

Beta Version. U.S. Army Corps of Engineers, Chicago, Illinois, USA.

Google Scholar 4

Herman, B., Sliwinski, R. & Whitaker, S. (2014) Chicago Region FQA (Floristic Quality Assessment) Calculator
Version 1.16.14. U.S. Army Corps of Engineers, Chicago, lllinois, USA.

Google Scholar 4

Ladd, D.M. (1993) Coefficients of Conservatism for Missouri Vascular Flora. The Nature Conservancy, St.
Louis, Michigan, USA.

Google Scholar 4

Ladd, D. & Thomas, J.R. (2015) Ecological Checklist of the Missouri Flora for Floristic Quality Assessment.
Phytoneuron, 2015-12, 1-274.

Google Scholar &

Landi, S. & Chiarucci, A. (2010) Is floristic quality assessment reliable in human-managed ecosystems?
Systematics and Biodiversity, 8, 269-280.

Web of Science® 4 Google Scholar 4

Maine Natural Areas Program (2014) CoC Scores for Maine. Maine Natural Areas Program, Augusta,
Maine, USA.

Google Scholar 4

Malik, R.N., Shinwari, Z.K. & Waheed, H. (2012) Linkages between spatial variations in riparian
vegetation and floristic quality to the environmental heterogeneity a case study of River Soan and its
associated streams, Pakistan. Pakistan Journal of Botany, 44, 187-197.

Web of Science® 4 Google Scholar 4

Matthews, J.W., . . . xssment: ar
atthe s,.J , Have questions about this content? Try Al Companion. gSment: are
plant species’ Ct BETA

Web of Science® (4 Google Scholar (4



https://besjournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D2005%26author%3DJ.%2BHamano%26author%3DL.%2BTorvalds%26title%3DGit%25E2%2580%2590fast%2Bversion%2Bcontrol%2Bsystem&doi=10.1111%2F2041-210X.12491&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://besjournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D2013%26author%3DB.%2BHerman%26author%3DR.%2BSliwinski%26author%3DS.%2BWhitaker%26title%3DChicago%2BRegion%2BFQA%2B%2528Floristic%2BQuality%2BAssessment%2529%2BCalculator%2BBeta%2BVersion&doi=10.1111%2F2041-210X.12491&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://besjournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D2014%26author%3DB.%2BHerman%26author%3DR.%2BSliwinski%26author%3DS.%2BWhitaker%26title%3DChicago%2BRegion%2BFQA%2B%2528Floristic%2BQuality%2BAssessment%2529%2BCalculator%2BVersion%2B1.16.14&doi=10.1111%2F2041-210X.12491&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://besjournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D1993%26author%3DD.M.%2BLadd%26title%3DCoefficients%2Bof%2BConservatism%2Bfor%2BMissouri%2BVascular%2BFlora&doi=10.1111%2F2041-210X.12491&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://besjournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D2015%25E2%2580%259312%26publication_year%3D2015%26pages%3D1-274%26journal%3DPhytoneuron%26author%3DD.%2BLadd%26author%3DJ.R.%2BThomas%26title%3DEcological%2BChecklist%2Bof%2Bthe%2BMissouri%2BFlora%2Bfor%2BFloristic%2BQuality%2BAssessment&doi=10.1111%2F2041-210X.12491&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://besjournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=https%3A%2F%2Fdoi.org%2F10.1080%2F14772001003770307&doi=10.1111%2F2041-210X.12491&doiOfLink=10.1080%2F14772001003770307&linkType=VIEW_NO_ACCESS&linkLocation=Reference&linkSource=FULL_TEXT
https://besjournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2F2041-210X.12491&key=000279221600009&getFTLinkType=true&doiForPubOfPage=10.1111%2F2041-210X.12491&refDoi=10.1080%2F14772001003770307&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://besjournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D8%26publication_year%3D2010%26pages%3D269-280%26journal%3DSystematics%2Band%2BBiodiversity%26author%3DS.%2BLandi%26author%3DA.%2BChiarucci%26title%3DIs%2Bfloristic%2Bquality%2Bassessment%2Breliable%2Bin%2Bhuman%25E2%2580%2590managed%2Becosystems%253F&doi=10.1111%2F2041-210X.12491&doiOfLink=10.1080%2F14772001003770307&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://besjournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3D%2BMaine%2BNatural%2BAreas%2BProgram%2B%25282014%2529%2BCoC%2BScores%2Bfor%2BMaine.%2BMaine%2BNatural%2BAreas%2BProgram%252C%2BAugusta%252C%2BMaine%252C%2BUSA.&doi=10.1111%2F2041-210X.12491&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://besjournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2F2041-210X.12491&key=000305197900027&getFTLinkType=true&doiForPubOfPage=10.1111%2F2041-210X.12491&refDoi=e_1_2_6_18_1%3AISI&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://besjournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D44%26publication_year%3D2012%26pages%3D187-197%26journal%3DPakistan%2BJournal%2Bof%2BBotany%26author%3DR.N.%2BMalik%26author%3DZ.K.%2BShinwari%26author%3DH.%2BWaheed%26title%3DLinkages%2Bbetween%2Bspatial%2Bvariations%2Bin%2Briparian%2Bvegetation%2Band%2Bfloristic%2Bquality%2Bto%2Bthe%2Benvironmental%2Bheterogeneity%2Ba%2Bcase%2Bstudy%2Bof%2BRiver%2BSoan%2Band%2Bits%2Bassociated%2Bstreams%252C%2BPakistan&doi=10.1111%2F2041-210X.12491&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://besjournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=https%3A%2F%2Fdoi.org%2F10.1016%2Fj.ecolind.2014.11.017&doi=10.1111%2F2041-210X.12491&doiOfLink=10.1016%2Fj.ecolind.2014.11.017&linkType=VIEW_NO_ACCESS&linkLocation=Reference&linkSource=FULL_TEXT
https://besjournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2F2041-210X.12491&key=000350918600001&getFTLinkType=true&doiForPubOfPage=10.1111%2F2041-210X.12491&refDoi=10.1016%2Fj.ecolind.2014.11.017&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://besjournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D52%26publication_year%3D2015%26pages%3D1-7%26journal%3DEcological%2BIndicators%26author%3DJ.W.%2BMatthews%26author%3DG.%2BSpyreas%26author%3DC.M.%2BLong%26title%3DA%2Bnull%2Bmodel%2Btest%2Bof%2BFloristic%2BQuality%2BAssessment%253A%2Bare%2Bplant%2Bspecies%25E2%2580%2599%2BCoefficients%2Bof%2BConservatism%2Bvalid%253F&doi=10.1111%2F2041-210X.12491&doiOfLink=10.1016%2Fj.ecolind.2014.11.017&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
javascript:void(0)

TS ST s oS e gy T iy —

Google Scholar 4

Medley, L. & Scozzafava, M. (2009) Moving toward a national floristic quality assessment:
considerations for the EPA National Wetland Condition Assessment. National Wetlands Newsletter, 31,
6-9.

Google Scholar @

Mid-Atlantic Wetland Workgroup (MAWWG) (2012) Floristic Quality Assessment Index (FQAI) Calculator.
Pennsylvania State University Cooperative Wetland Center, University Park, Pennsylvania, USA.

Google Scholar 4

Milburn, S.A., Bourdaghs, M. & Husveth, J.J. (2007) Floristic Quality Assessment for Minnesota Wetlands.
Minnesota Pollution Control Agency, St. Paul, Michigan, USA.

Google Scholar &

Miller, S.J. & Wardrop, D.H. (2006) Adapting the floristic quality assessment index to indicate
anthropogenic disturbance in central Pennsylvania wetlands. Ecological Indicators, 6, 313-326.

Web of Science® (4 Google Scholar (4

Northern Great Plains Floristic Quality Assessment Panel. (2001) Coefficients of conservatism for the
vascular flora of the Dakotas and adjacent grasslands. U.S. Geological Survey, Biological Resources
Division, Information and Technology Report USGS/BRD/ITR-2001-0001, 32.

Google Scholar 4

Oldham, M.J., Bakowsky, W.D. & Sutherland, D.A. (1995) Floristic Quality Assessment System for Southern

Ontario. Natural Heritage Information Centre, Ontario Ministry of Natural Resources, Peterborough,
ON, Canada.

Google Scholar 4

Parker, E.C., Cur ) ) 5 . Quality
Assessment) Da Have questions about this content? Try Al Companion. BET/:-\QA Calculator.

Google Scholar 4



https://besjournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D2013%26author%3DW.A.%2BMcAvoy%26title%3DThe%2BFlora%2Bof%2BDelaware%2BOnline%2BDatabase&doi=10.1111%2F2041-210X.12491&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://besjournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D31%26publication_year%3D2009%26pages%3D6-9%26journal%3DNational%2BWetlands%2BNewsletter%26author%3DL.%2BMedley%26author%3DM.%2BScozzafava%26title%3DMoving%2Btoward%2Ba%2Bnational%2Bfloristic%2Bquality%2Bassessment%253A%2Bconsiderations%2Bfor%2Bthe%2BEPA%2BNational%2BWetland%2BCondition%2BAssessment&doi=10.1111%2F2041-210X.12491&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://besjournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3D%2BMid%25E2%2580%2590Atlantic%2BWetland%2BWorkgroup%2B%2528MAWWG%2529%2B%25282012%2529%2BFloristic%2BQuality%2BAssessment%2BIndex%2B%2528FQAI%2529%2BCalculator.%2BPennsylvania%2BState%2BUniversity%2BCooperative%2BWetland%2BCenter%252C%2BUniversity%2BPark%252C%2BPennsylvania%252C%2BUSA.&doi=10.1111%2F2041-210X.12491&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://besjournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D2007%26author%3DS.A.%2BMilburn%26author%3DM.%2BBourdaghs%26author%3DJ.J.%2BHusveth%26title%3DFloristic%2BQuality%2BAssessment%2Bfor%2BMinnesota%2BWetlands&doi=10.1111%2F2041-210X.12491&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://besjournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=https%3A%2F%2Fdoi.org%2F10.1016%2Fj.ecolind.2005.03.012&doi=10.1111%2F2041-210X.12491&doiOfLink=10.1016%2Fj.ecolind.2005.03.012&linkType=VIEW_NO_ACCESS&linkLocation=Reference&linkSource=FULL_TEXT
https://besjournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2F2041-210X.12491&key=000236510700004&getFTLinkType=true&doiForPubOfPage=10.1111%2F2041-210X.12491&refDoi=10.1016%2Fj.ecolind.2005.03.012&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://besjournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D6%26publication_year%3D2006%26pages%3D313-326%26journal%3DEcological%2BIndicators%26author%3DS.J.%2BMiller%26author%3DD.H.%2BWardrop%26title%3DAdapting%2Bthe%2Bfloristic%2Bquality%2Bassessment%2Bindex%2Bto%2Bindicate%2Banthropogenic%2Bdisturbance%2Bin%2Bcentral%2BPennsylvania%2Bwetlands&doi=10.1111%2F2041-210X.12491&doiOfLink=10.1016%2Fj.ecolind.2005.03.012&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://besjournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3D%2BNorthern%2BGreat%2BPlains%2BFloristic%2BQuality%2BAssessment%2BPanel.%2B%25282001%2529%2BCoefficients%2Bof%2Bconservatism%2Bfor%2Bthe%2Bvascular%2Bflora%2Bof%2Bthe%2BDakotas%2Band%2Badjacent%2Bgrasslands.%2BU.S.%2BGeological%2BSurvey%252C%2BBiological%2BResources%2BDivision%252C%2BInformation%2Band%2BTechnology%2BReport%2BUSGS%252FBRD%252FITR%25E2%2580%25902001%25E2%2580%25900001%252C%2B32.&doi=10.1111%2F2041-210X.12491&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://besjournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D1995%26author%3DM.J.%2BOldham%26author%3DW.D.%2BBakowsky%26author%3DD.A.%2BSutherland%26title%3DFloristic%2BQuality%2BAssessment%2BSystem%2Bfor%2BSouthern%2BOntario&doi=10.1111%2F2041-210X.12491&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://besjournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D2014%26author%3DE.C.%2BParker%26author%3DM.%2BCurran%26author%3DZ.S.%2BWaechter%26author%3DE.A.%2BGrosskopf%26title%3DWisconsin%2BFQA%2B%2528Floristic%2BQuality%2BAssessment%2529%2BDatabases%2Bfor%2BMidwest%2Band%2BNorthcentral%25E2%2580%2590Northeast%2BRegions%2Bfor%2BUniversal%2BFQA%2BCalculator&doi=10.1111%2F2041-210X.12491&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
javascript:void(0)

TTTTST mm mmeimisy Smis s s S oo gy SSTT QT T imTmms sy e

Google Scholar 4

Reznicek, A.A., Penskar, M.R., Walters, B.S. & Slaughter, B.S. (2014) Michigan Floristic Quality Assessment
Database. Herbarium, University of Michigan, Ann Arbor, Michigan and Michigan Natural Features
Inventory, Michigan State University, Lansing, Michigan, USA.

Google Scholar @

Rocchio, F.J. & Crawford, R.C. (2013) Floristic Quality Assessment for Washington Vegetation. Washington
Natural Heritage Program, Washington Department of Natural Resources, Olympia, Washington, USA.

Google Scholar 4

Rolfsmeier, S. & Steinauer, G. (2003) Vascular Plants of Nebraska (Version | - July 2003). Nebraska
Natural Heritage Program, Nebraska Game and Parks Commission. Lincoln, Nebraska, USA.

Google Scholar &

Rothrock, P.E. (2004) Floristic quality assessment in Indiana: The concept, use, and development of
coefficients of conservatism. Final Report for ARN A305-4-53, EPA Wetland Program Development
Grant CD975586-01.

Google Scholar 4

Swink, F. & Wilhelm, G. (1994) Plants of the Chicago Region, 4th edn. Indiana Academy of Science,
Indianapolis, USA.

Google Scholar 4

Taft, J.B., Wilhelm, G.S., Ladd, D.M. & Masters, L.A. (1997) Floristic Quality Assessment for Vegetation in
lllinois, a Method for Assessing Vegetation Integrity. lllinois Native Plant Society, Westville, lllinois, USA.

Google Scholar &

Tu, W.G., Gao, X.F., Wu, N. & Liu, S.H. (2009) A novel method for floristic quality assessment using the
vegetation of the ‘any, 27, 61-68.

\ Have questions about this content? Try Al Companion.
s BETA



https://besjournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D2015%26author%3DT.%2BPoisot%26author%3DD.%2BGravel%26author%3DS.%2BLeroux%26author%3DS.A.%2BWood%26author%3DM.J.%2BFortin%26author%3DB.%2BBaiser%26author%3DD.B.%2BStouffer%26title%3DSynthetic%2Bdatasets%2Band%2Bcommunity%2Btools%2Bfor%2Bthe%2Brapid%2Btesting%2Bof%2Becological%2Bhypotheses&doi=10.1111%2F2041-210X.12491&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://besjournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D2014%26author%3DA.A.%2BReznicek%26author%3DM.R.%2BPenskar%26author%3DB.S.%2BWalters%26author%3DB.S.%2BSlaughter%26title%3DMichigan%2BFloristic%2BQuality%2BAssessment%2BDatabase&doi=10.1111%2F2041-210X.12491&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://besjournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D2013%26author%3DF.J.%2BRocchio%26author%3DR.C.%2BCrawford%26title%3DFloristic%2BQuality%2BAssessment%2Bfor%2BWashington%2BVegetation&doi=10.1111%2F2041-210X.12491&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://besjournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D2003%26author%3DS.%2BRolfsmeier%26author%3DG.%2BSteinauer%26title%3DVascular%2BPlants%2Bof%2BNebraska%2B%2528Version%2BI%2B%25E2%2580%2590%2BJuly%2B2003%2529&doi=10.1111%2F2041-210X.12491&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://besjournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D2004%26author%3DP.E.%2BRothrock%26title%3DFloristic%2Bquality%2Bassessment%2Bin%2BIndiana%253A%2BThe%2Bconcept%252C%2Buse%252C%2Band%2Bdevelopment%2Bof%2Bcoefficients%2Bof%2Bconservatism&doi=10.1111%2F2041-210X.12491&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://besjournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D1994%26author%3DF.%2BSwink%26author%3DG.%2BWilhelm%26title%3DPlants%2Bof%2Bthe%2BChicago%2BRegion&doi=10.1111%2F2041-210X.12491&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://besjournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D1997%26author%3DJ.B.%2BTaft%26author%3DG.S.%2BWilhelm%26author%3DD.M.%2BLadd%26author%3DL.A.%2BMasters%26title%3DFloristic%2BQuality%2BAssessment%2Bfor%2BVegetation%2Bin%2BIllinois%252C%2Ba%2BMethod%2Bfor%2BAssessing%2BVegetation%2BIntegrity&doi=10.1111%2F2041-210X.12491&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://besjournals.onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1111%2F2041-210X.12491&key=000263966900009&getFTLinkType=true&doiForPubOfPage=10.1111%2F2041-210X.12491&refDoi=10.1111%2Fj.1756-1051.2009.00203.x&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://besjournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D27%26publication_year%3D2009%26pages%3D61-68%26journal%3DNordic%2BJournal%2Bof%2BBotany%26author%3DW.G.%2BTu%26author%3DX.F.%2BGao%26author%3DN.%2BWu%26author%3DS.H.%2BLiu%26title%3DA%2Bnovel%2Bmethod%2Bfor%2Bfloristic%2Bquality%2Bassessment%2Busing%2Bthe%2Bvegetation%2Bof%2Bthe%2BJiuding%2BMountain%252C%2BSichuan%252C%2BChina%2Bas%2Ban%2Bexample&doi=10.1111%2F2041-210X.12491&doiOfLink=10.1111%2Fj.1756-1051.2009.00203.x&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://besjournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=https%3A%2F%2Fbesjournals.onlinelibrary.wiley.com%2Fdoi%2Fav%2F10.1111%2Fj.1756-1051.2009.00203.x%3Fsrc%3Dgetftr&doi=10.1111%2F2041-210X.12491&doiOfLink=10.1111%2Fj.1756-1051.2009.00203.x&linkType=VIEW_AV&linkLocation=Reference&linkSource=FULL_TEXT
javascript:void(0)

= e A A A A ARt A C R

Google Scholar 4

Wilhelm, G.S. & Masters, L.A. (1995) Floristic Quality Assessment in the Chicago Region and Application
Computer Programs. Morton Arboretum, Lisle, lllinois, USA.

Google Scholar 4

Number of times cited according to CrossRef: 74

Wesley J. Bollinger, Rabin Bhattarai, Jeffrey W. Matthews, Roadside native species seeding practices of
Midwestern US departments of transportation, Transportation Research Part D: Transport and
Environment, 10.1016/j.trd.2026.105522, 159, (105522), (2026).

Andrew D. Kaul, Peter D. Wragg, Peter B. Reich, Michael J. Schuster, Understory composition and
diversity after invasive shrub removal are determined jointly by canopy openness and revegetation
method, Forest Ecology and Management, 10.1016/j.foreco.2026.123786, 613, (123786), (2026).

R. Adam Martin, Improving the Interpretability of the Floristic Quality Index to Assess Prairie
Vegetation across Multiple Sites, Natural Areas Journal, 10.3375/2162-4399-46.3.6, 46, 3, (214-225),
(2026).

Sevyn Brothers, Joey Shaw, Coefficients of Conservatism for the Vascular Flora of Tennessee and
Kentucky, Castanea, 10.2179/0008-7475.91.1.4, 91, 1, (2026).

Have questions about this content? Try Al Companion.
BETA

Marissa H. Chase, Zachary M. Portman, Jessica D. Petersen, Nicole Gerjets, Rachel Kranz, Faith LaBry,
Danielle Hudson, lan G. Lane, Daniel P. Cariveau, The nesting biology and foraging distance of the



https://besjournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3D%2BWest%2BVirginia%2BNatural%2BHeritage%2BProgram%2B%25282015%2529%2BCoefficients%2Bof%2BConservatism%2Bfor%2Bthe%2BVascular%2BFlora%2Bof%2BWest%2BVirginia.%2BWildlife%2BDiversity%2BUnit%252C%2BWest%2BVirginia%2BDivision%2Bof%2BNatural%2BResources%252C%2BElkins%252C%2BWes%2BVirginia%252C%2BUSA.&doi=10.1111%2F2041-210X.12491&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://besjournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D1995%26author%3DG.S.%2BWilhelm%26author%3DL.A.%2BMasters%26title%3DFloristic%2BQuality%2BAssessment%2Bin%2Bthe%2BChicago%2BRegion%2Band%2BApplication%2BComputer%2BPrograms&doi=10.1111%2F2041-210X.12491&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://besjournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=https%3A%2F%2Fct.prod.getft.io%2Fd2lsZXksZWxzZXZpZXIsTVRBdU1UQXhOaTlxTG5SeVpDNHlNREkyTGpFd05UVXlNZyxPV1U0TmpFM05HTXRaRGd6TkMwME56a3lMV0U1TkRZdE9UZzNNelZrTldRd01URTEsaHR0cHM6Ly93d3cuc2NpZW5jZWRpcmVjdC5jb20vc2NpZW5jZS9hcnRpY2xlL3BpaS9TMTM2MTkyMDkyNjAwMzE1OT9wZXM9dm9y.GVZTjdmQTObt1k2NoNpF9RUsSQ6YvKDaY-K8i6ysVe8&doi=10.1111%2F2041-210X.12491&doiOfLink=10.1016%2Fj.trd.2026.105522&linkType=VIEW_FULL_ACCESS&linkLocation=CitedBy&linkSource=FULL_TEXT
https://besjournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=https%3A%2F%2Fdoi.org%2F10.1016%2Fj.foreco.2026.123786&doi=10.1111%2F2041-210X.12491&doiOfLink=10.1016%2Fj.foreco.2026.123786&linkType=VIEW_NO_ACCESS&linkLocation=CitedBy&linkSource=FULL_TEXT
https://besjournals.onlinelibrary.wiley.com/servlet/linkout?suffix=ref&dbid=16&doi=10.1111%2F2041-210X.12491&key=10.3375%2F2162-4399-46.3.6&getFTLinkType=true&doiForPubOfPage=10.1111%2F2041-210X.12491&refDoi=10.3375%2F2162-4399-46.3.6&linkType=Crossref&linkSource=FULL_TEXT&linkLocation=CitedBy
https://besjournals.onlinelibrary.wiley.com/servlet/linkout?suffix=ref&dbid=16&doi=10.1111%2F2041-210X.12491&key=10.2179%2F0008-7475.91.1.4&getFTLinkType=true&doiForPubOfPage=10.1111%2F2041-210X.12491&refDoi=10.2179%2F0008-7475.91.1.4&linkType=Crossref&linkSource=FULL_TEXT&linkLocation=CitedBy
javascript:void(0)

Jack Zinnen, Sarah Lindholm, Greg Spyreas, David N. Zaya, Jeffrey W. Matthews, Patterns of ecological
conservatism in regional plant species pools, Biodiversity and Conservation, 10.1007/s10531-026-
03320-0, 35, 6, (2026).

Yulia Ermolaeva, Urban Landscape Architecture Ecosystem Services and Social Wellbeing, The
Palgrave Handbook of Ecosystems and Wellbeing, 10.1007/978-3-031-24952-5_15-1, (1-27), (2026).

Jonathan Tetlie, Catherine Dana, Jared Thomas, Sam W. Heads, Alexandra Harmon-Threatt, Exploring
the impact of local floral quality and land use on bumble bee communities: Insights into common
and at-risk species, Biological Conservation, 10.1016/j.biocon.2025.111648, 314, (111648), (2026).

Katherine M. Marchetto, Sara Nelson, Tiffany M. Wolf, Daniel J. Larkin, The enemy of my enemy:

concomitant impacts of goat browsing on native vegetation during invasive plant control, Restoration
Ecology, 10.1111/rec.70338, 34, 4, (2026).

Zihe Wang, Yajie Liu, Jinhua Li, Xiaoyu Lu, Chunxue Yang, Floristic quality assessment of saline-alkali
habitats in songnen plain, Journal for Nature Conservation, 10.1016/j.jnc.2025.127080, 89, (127080),
(2026).

Jari Vandendriessche, Maxime Eeraerts, Pieter De Frenne, Paul J. Burgess, Laura Cumplido-Marin,
Sonja Kay, Margherita Tranchina, Paul Pardon, Kris Verheyen, Towards evidence-based biodiversity
assessment tool” "2/2688-

8319.70133,6, ave guestions about this content? Try Al Companion.

BETA



https://besjournals.onlinelibrary.wiley.com/servlet/linkout?suffix=ref&dbid=16&doi=10.1111%2F2041-210X.12491&key=10.3897%2Fjhr.99.189555&getFTLinkType=true&doiForPubOfPage=10.1111%2F2041-210X.12491&refDoi=10.3897%2Fjhr.99.189555&linkType=Crossref&linkSource=FULL_TEXT&linkLocation=CitedBy
https://besjournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=https%3A%2F%2Fct.prod.getft.io%2Fd2lsZXksc3ByaW5nZXIsTVRBdU1UQXdOeTl6TVRBMU16RXRNREkyTFRBek16SXdMVEEsT1dVNE5qRTNOR010WkRnek5DMDBOemt5TFdFNU5EWXRPVGczTXpWa05XUXdNVEUxLGh0dHA6Ly9saW5rLnNwcmluZ2VyLmNvbS8xMC4xMDA3L3MxMDUzMS0wMjYtMDMzMjAtMD91dG1fc291cmNlPWdldGZ0ciZ1dG1fbWVkaXVtPWdldGZ0ciZ1dG1fY2FtcGFpZ249Z2V0ZnRyX3BpbG90.rA95Qsp8NrPIe-b_oJknYV-wzCAnN8RmCvwuezV62tc&doi=10.1111%2F2041-210X.12491&doiOfLink=10.1007%2Fs10531-026-03320-0&linkType=VIEW_FULL_ACCESS&linkLocation=CitedBy&linkSource=FULL_TEXT
https://besjournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=https%3A%2F%2Fdoi.org%2F10.1007%2F978-3-031-24952-5_15-1&doi=10.1111%2F2041-210X.12491&doiOfLink=10.1007%2F978-3-031-24952-5_15-1&linkType=VIEW_NO_ACCESS&linkLocation=CitedBy&linkSource=FULL_TEXT
https://besjournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=https%3A%2F%2Fct.prod.getft.io%2Fd2lsZXksZWxzZXZpZXIsTVRBdU1UQXhOaTlxTG1KcGIyTnZiaTR5TURJMUxqRXhNVFkwT0EsT1dVNE5qRTNOR010WkRnek5DMDBOemt5TFdFNU5EWXRPVGczTXpWa05XUXdNVEUxLGh0dHBzOi8vd3d3LnNjaWVuY2VkaXJlY3QuY29tL3NjaWVuY2UvYXJ0aWNsZS9waWkvUzAwMDYzMjA3MjUwMDY4NTg_cGVzPXZvcg.JjlnHr27nGII8QE1SiwtXmAH5JcepyOr43_ZQQosz8g&doi=10.1111%2F2041-210X.12491&doiOfLink=10.1016%2Fj.biocon.2025.111648&linkType=VIEW_FULL_ACCESS&linkLocation=CitedBy&linkSource=FULL_TEXT
https://besjournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=%2Fdoi%2F10.1111%2Frec.70338&doi=10.1111%2F2041-210X.12491&doiOfLink=10.1111%2Frec.70338&linkType=VIEW_FULL_ACCESS&linkLocation=CitedBy&linkSource=FULL_TEXT
https://besjournals.onlinelibrary.wiley.com/action/getFTRLinkout?url=https%3A%2F%2Fdoi.org%2F10.1016%2Fj.jnc.2025.127080&doi=10.1111%2F2041-210X.12491&doiOfLink=10.1016%2Fj.jnc.2025.127080&linkType=VIEW_NO_ACCESS&linkLocation=CitedBy&linkSource=FULL_TEXT
javascript:void(0)

1, V"V, \cucLo). A\ 4

Addison Moore, Justin J. Shew, Herbicide Injection and Native Seeding Recharges Restoration of
Invaded Amur Honeysuckle (Lonicera maackii) Woodlands, Natural Areas Journal, 10.3375/2162-4399-

45.4.4, 45, 4, (2025).

Brett A. Hayhurst, Kristen Buscaglia, Virginia KS. Breidenbach, Karen G. Keil, Melissa Bosman, Dan
Breneman, Geostatistical assessment of environmental indicators guides habitat management
opportunities in a Great Lakes embayment, Ecological Indicators, 10.1016/j.ecolind.2025.114031, 178,
(114031), (2025).

Sophie Taddeo, Erin F. Snyder, Elsa C. Anderson, Collin M. Porter, Tatiana M. Guider, Kayri Havens,
Teamwork makes the dream work: combining community science and expert-led surveys to study
urban plant richness and composition, Urban Ecosystems, 10.1007/s11252-025-01794-4, 28, 5, (2025).

Jack Zinnen, Marissa H. Chase, Brian Charles, Justin Meissen, Jeffrey W. Matthews, RELIX: A Dataset of
Vascular Plant Species Presence for 353 Prairie Remnants in the Midwestern United States, with
Prairie Remnant Metadata, Natural Areas Journal, 10.3375/2162-4399-45.3.3, 45, 3, (2025).

Jack Zinnen, Greg Spyreas, Suneeti K. Jog, Jason T. Bried, Jeffrey W. Matthews, What is Ecological
Conservatism? A Template Analysis of Its Definitions, Natural Areas Journal, 10.3375/2162-4399-

45.2.5, 45, 2, (2025).

Have questions about this content? Try Al Companion.
BETA



javascript:void(0)

TV T T I/ 1004, DD, I, \&VLst). v

Jack Zinnen, Rebecca S. Barak, Jeffrey W. Matthews, Influence of ecological characteristics and
phylogeny on native plant species' commercial availability, Ecological Applications, 10.1002/eap.3070,
35, 1, (2024).

Chenglong Gao, Aoyun Min, Wen Zhang, Yiyi Long, Dandan Zhang, Hongmiao Wu, Boren Wu, Zhen
Zhang, Peifeng Xiong, Vegetation Restoration Effectiveness in Mianshan Abandoned Mine, Dongzhi
County, China: Considering Habitat Diversity and Critical Drivers, Forests, 10.3390/f15122213, 15, 12,
(2213), (2024).

Charles P. Baumeister, David P. Warners, Garrett E. Crow, Erin P. Tayor, Ken-O-Sha Park: An
Ecologically and Historically Important Urban Forest in Grand Rapids, Michigan, U.S.A., Rhodora,
10.3119/25-13, 126, 1008, (2024).

Ryne Rutherford, Susan Fawcett, Vascular Plant Communities and Flora of the Seven Lakes Nature
Preserve in Michigan's Eastern Upper Peninsula, The Great Lakes Botanist, 10.3998/glbot.6199, 62, 3-
4,(2024).

D. Fraser Watson, Gregory R. Houseman, Mary Liz Jameson, William E. Jensen, Molly Reichenborn,
Alexandra Morphew, Esben L. Kjaer, Short-Term Cattle Grazing Effects on Restored Conservation

Reserve Program Grasslands Across a Steep Precipitation Gradient, Rangeland Ecology &
Management, 10.101A/i rama 2024 02 NN? Q4 (3R-4A7) (7024)

Have questions about this content? Try Al Companion.
BETA



javascript:void(0)

TV ITVUU/Z 7D 191 97/7VLOIOTVI/TVO L, ™11, £, \LVL—t). v

Haley R. Weesies, Garrett E. Crow, David P. Warners, Botanical Assessment of Remnant Floodplain
Habitats Along Plaster Creek, Kent County, Michigan: Assessing Changes Since the 1890s, The Great
Lakes Botanist, 10.3998/glbot.5010, 62, 1-2, (2023).

Adam R. Austin, Tiffany A. Schriever, Created wetlands support similar communities of low
conservation value as established wetlands in Michigan, Wetlands Ecology and Management,
10.1007/s11273-023-09931-6, 31, 4, (521-537), (2023).

Christina L. M. Hargiss, Savannah Fritz Metz, Edward S. DeKeyser, Jack Norland, Breanna Kobiela,
Deirdre A. Prischmann-Voldseth, Vegetation changes over time in Prairie Pothole Region reference
wetlands, Environmental Monitoring and Assessment, 10.1007/s10661-023-11451-y, 195, 7, (2023).

Varina E. Crisfield, Cari D. Ficken, Brandon E. Allen, Suneeti K. Jog, Jason T. Bried, The potential of trait
data to increase the availability of bioindicators: A case study using plant conservatism values,
Ecological Applications, 10.1002/eap.2866, 33, 5, (2023).

Autumn E. Sabo, Jodi A. Forrester, Eric L. Kruger, David J. Mladenoff, Herbaceous plant height is an
early indicator of groundlayer response to an experimental manipulation of forest structure and deer
pressure, Forest Ecology and Management, 10.1016/j.foreco.2023.120902, 536, (120902), (2023).

Have questions about this content? Try Al Companion.
BETA

Tiberio Fiaschi, Emanuele Fantariiio, Simona viaccnherini, Glovanni Bacaro, Glanmaria Bonari, Bruno
Foggi, Lorenzo Peruzzi, Lorenzo Pinzani, Leonardo Rosati, Anna Scoppola, Daniele Viciani, Claudia



javascript:void(0)

Eric Moore, Vincent D'Amico, Tara L. E. Trammell, Plant community dynamics following non-native
shrub removal depend on invasion intensity and forest site characteristics, Ecosphere,
10.1002/ecs2.4351, 14, 1, (2023).

Andrew Gard, Alexia Myers, Irene Luwabelwa, fgar: Floristic Quality Assessment Tools for R, CRAN:
Contributed Packages, 10.32614/CRAN.package.fgar, (2022).

Kinga M. Stryszowska-Hill, Karen A. Baumann, Howard H. Whiteman, Michael B. Flinn, Wetlands
Reserve Program restorations improve floristic quality of understory plant community over time, but
community differs from reference wetlands, Restoration Ecology, 10.1111/rec.13765, 31, 3, (2022).

Hannah I. Dea, Abigail Urban, Anna Kazarina, Gregory R. Houseman, Samantha G. Thomas, Terry
Loecke, Mitchell J. Greer, Thomas G. Platt, Sonny Lee, Ari Jumpponen, Precipitation, Not Land Use,
Primarily Determines the Composition of Both Plant and Phyllosphere Fungal Communities, Frontiers
in Fungal Biology, 10.3389/ffunb.2022.805225, 3, (2022).

Jeremy Van Antwerp, Matthew Kuperus Heun, Jeremy Van Antwerp, Matthew Kuperus Heun,
Planetary Boundaries (l), A Framework for Sustainability Thinking, 10.1007/978-3-031-79179-6_2, (17-
35), (2022).

Have questions about this content? Try Al Companion.
Jeremy Van Ant BETAy Thinking,

10.1007/978-3-031-791 79-b, (2UZ2).



javascript:void(0)

Ryne Rutherford, Jeremy A. Hartsock, Nicholas P. %nz, Physical and plant community changes at a
Lake Michigan coastal marsh related to a two-meter increase in lake level, Wetlands Ecology and
Management, 10.1007/s11273-022-09879-z, 30, 3, (547-560), (2022).

Rachel M. Orzechowski, Alan D. Steinman, Assessment of shoreline restoration using
macroinvertebrates in a Great Lakes Area of Concern, Environmental Monitoring and Assessment,
10.1007/510661-022-09899-5, 194, 4, (2022).

Eric Mortensen, Sarah Fuller, Josh Wolf, Amanda Smith, Bridget Faust, Anita M. Thompson, Holistic
Management Assessment of an Urbanized Watershed and Kettle Pond in Southern Wisconsin, Case
Studies in the Environment, 10.1525/cse.2022.1347685, 6, 1, (2022).

Elizabeth M. Bach, Bill P. Kleiman, Twenty years of tallgrass prairie restoration in northern
lllinois, USA, Ecological Solutions and Evidence, 10.1002/2688-8319.12101, 2, 4, (2021).

Glenn M. Suir, Douglas A. Wilcox, Evaluating the use of hyperspectral imagery to calculate raster-
based wetland vegetation condition indicator, Aquatic Ecosystem Health & Management,
10.14321/aehm.024.04.13, 24, 4, (103-114), (2021).

Tanya E. Cheeke, Mary Schneider, Alifya Saify, Megan Brauner, Rebecca Bunn, Role of soil biota in
grassland restorations in high nutrient soils, Restoration Ecology, 10.1111/rec.13549, 30, 4, (2021).

Have questions about this content? Try Al Companion.
BETA

D. Fraser Watson, Gregory R. Houseman, Mary Liz Jameson, William E. Jensen, Molly M. Reichenborn,
Alex R. Morphew, Esben L. Kjaer, Plant community responses to grassland restoration efforts across a



javascript:void(0)

Mark J. McKone, Daniel L. Hernandez, Community-level assisted migration for climate-appropriate
prairie restoration, Restoration Ecology, 10.1111/rec.13416, 29, 7, (2021).

Bianca M. Wentzell, Emile D. DeVito, Daniela J. Shebitz, Effects of restoration strategies on vegetation
establishment in retired cranberry bogs, Plant Ecology, 10.1007/s11258-021-01150-4, 222, 8, (897-
913), (2021).

Leslie Bishop, Justin T. Maxwell, Paul E. Rothrock, Old-growth attributes in a maturing secondary
Indiana state forest: an opportunity for balanced management1, The Journal of the Torrey Botanical
Society, 10.3159/TORREY-D-20-00015.1, 148, 2, (2021).

Vincent Jung, Lois Morel, Sébastien Bonthoux, Simon Chollet, Integrating species pools and
abundance distribution in habitat conservation status assessment: A new index, Ecological Indicators,
10.1016/j.ecolind.2020.107183, 121, (107183), (2021).

Philip M. Perrin, Stephen Waldren, Vegetation richness and rarity in habitats of European
conservation value in Ireland, Ecological Indicators, 10.1016/j.ecolind.2020.106387, 117, (106387),
(2020).

Amy B. Borde, M M. Thom,

Ecohydrology ¢ Have questions about this content? Try Al Companion. :cosphere,
10.1002/ecs2.3 BETA



javascript:void(0)

v

Jack Zinnen, Greg Spyreas, Lasz|6 Erd8s, Christian Berg, Jeffrey W. Matthews, Expert-based measures
of human impact to vegetation, Applied Vegetation Science, 10.1111/avsc.12523, 24, 1, (2020).

Cari D. Ficken, Rebecca C. Rooney, Linking plant conservatism scores to plant functional traits,
Ecological Indicators, 10.1016/j.ecolind.2020.106376, 115, (106376), (2020).

Pauline Drobney, Diane L. Larson, Jennifer L. Larson, Karen Viste-Sparkman, Toward Improving
Pollinator Habitat: Reconstructing Prairies with High Forb Diversity, Natural Areas Journal,
10.3375/043.040.0322, 40, 3, (2020).

Matthew R. Kolp, Matthew T. Chansler, Garrett E. Crow, L. Alan Prather, Declining Native Species
Richness in Natural Areas in Eastern North America: An Example from Baker Woodlot in Central
Michigan, Rhodora, 10.3119/20-13, 122, 991, (2020).

Mike J. Leahy, Steven Buback, Calvin J. Maginel, Twenty Years of Tallgrass Prairie Reconstruction and
Restoration at Pawnee Prairie Natural Area, Missouri, Natural Areas Journal, 10.3375/043.040.0108,
40, 1, (62), (2020).

J. Leighton Reid, Nels J. Holmberg, Matthew Albrecht, Sandra Arango-Caro, Olivia Hajek, Quinn Long,
James Trager, Annual Understory Plant Recovery Dynamics in a Temperate Woodland Mosaic during
a Decade of Ecologiral Ractaratinn Natiiral Araac Innirnal 10 RQRT7E/NAR NAN N1NA AN, 1, (23), (2020).

Have questions about this content? Try Al Companion.
BETA



javascript:void(0)

Jake E. Bonello, Kristin E. Judd, Plant community recovery after herbicide management to remove

Phragmites australis in Great Lakes coastal wetlands, Restoration Ecology, 10.1111/rec.13062, 28, 1,
(215-221), (2019).

Tanya E. Cheeke, Chaoyuan Zheng, Liz Koziol, Carli R. Gurholt, James D. Bever, Sensitivity to AMF
species is greater in late-successional than early-successional native or nonnative grassland plants,
Ecology, 10.1002/ecy.2855, 100, 12, (2019).

Jill A. Shaffer, Charles R. Loesch, Deborah A. Buhl, Estimating offsets for avian displacement effects of
anthropogenic impacts, Ecological Applications, 10.1002/eap.1983, 29, 8, (2019).

Don Faber-Langendoen, Don Cameron, Arthur V. Gilman, Kenneth J. Metzler, Richard M. Ring, Lesley
Sneddon, Development of an Ecoregional Floristic Quality Assessment Method for the Northeastern
United States, Northeastern Naturalist, 10.1656/045.026.0312, 26, 3, (593), (2019).

Christopher M. Clark, Samuel M. Simkin, Edith B. Allen, William D. Bowman, Jayne Belnap, Matthew L.
Brooks, Scott L. Collins, Linda H. Geiser, Frank S. Gilliam, Sarah E. Jovan, Linda H. Pardo, Bethany K.
Schulz, Carly J. Stevens, Katharine N. Suding, Heather L. Throop, Donald M. Waller, Potential
vulnerability of 348 herbaceous species to atmospheric deposition of nitrogen and sulfur in the
United States, Nature Plants, 10.1038/s41477-019-0442-8, 5, 7, (697-705), (2019).

Have questions about this content? Try Al Companion.
BETA

Philip J. Gerla, Monitoring ana iviodeling the ETrect or Agricultural brainage ana Recent Channel
Incision on Adjacent Groundwater-Dependent Ecosystems, Water, 10.3390/w11040863, 11, 4, (863),



javascript:void(0)

Lauren Konrade, Joey Shaw, James Beck, A rangewide herbarium-derived dataset indicates high levels
of gene flow in black cherry (Prunus serotina), Ecology and Evolution, 10.1002/ece3.4719, 9, 3, (975-
985), (2019).

Kristin E. Judd, Steven N. Francoeur, Short-term impacts of Phragmites management on nutrient
budgets and plant communities in Great Lakes coastal freshwater marshes, Wetlands Ecology and
Management, 10.1007/s11273-018-9643-6, 27, 1, (55-74), (2018).

Xiaoyun Hou, Shiliang Liu, Shuang Zhao, Yueqiu Zhang, Xue Wu, Fangyan Cheng, Shikui Dong,
Interaction mechanism between floristic quality and environmental factors during ecological
restoration in a mine area based on structural equation modeling, Ecological Engineering,
10.1016/j.ecoleng.2018.09.021, 124, (23-30), (2018).

Sophie Taddeo, Iryna Dronova, Indicators of vegetation development in restored wetlands, Ecological
Indicators, 10.1016/j.ecolind.2018.07.010, 94, (454-467), (2018).

Jason T. Bried, Brandon E. Allen, Ermias T. Azeria, Varina E. Crisfield, Matthew J. Wilson, Experts and
models can agree on species sensitivity values for conservation assessments, Biological
Conservation, 10.1016/j.biocon.2018.07.013, 225, (222-228), (2018).

Kristine M. Altr - Have questions about this content? Try Al Companion. >mparison of
Five Wetland Cc BETA

10.3375/043.038.04U8, 38, 4, (£/5-285), (2U18).



javascript:void(0)

Thomas E. Kutcher, Graham E. Forrester, Evaluatighow variants of floristic quality assessment
indicate wetland condition, Journal of Environmental Management, 10.1016/j.jenvman.2018.03.093,
217, (231-239), (2018).

Tibebu Alemu, Simon Bahrndorff, Cino Pertoldi, Kitessa Hundera, Esayas Alemayehu, Argaw Ambelu,
Development of a plant based riparian index of biotic integrity (RIBI) for assessing the ecological
condition of highland streams in East Africa, Ecological Indicators, 10.1016/j.ecolind.2017.12.032, 87,
(77-85), (2018).

Cathy Mabry, Michaeleen E. Gerken Golay, Dennis Lock, Janette R. Thompson, Validating the Use of
Coefficients of Conservatism to Assess Forest Herbaceous Layer Quality in Upland Mesic Forests,
Natural Areas Journal, 10.3375/043.038.0103, 38, 1, (6-14), (2018).

Tibebu Alemu, Simon Bahrndorff, Kitessa Hundera, Esayas Alemayehu, Argaw Ambelu, Effect of
riparian land use on environmental conditions and riparian vegetation in the east African highland
streams, Limnologica, 10.1016/j.limno.2017.07.001, 66, (1-11), (2017).

Z. Mirazadi, B. Pilehvar, K. Abrari Vajari, Diversity indices or floristic quality index: Which one is more
appropriate for comparison of forest integrity in different land uses?, Biodiversity and Conservation,
10.1007/s10531-016-1287-3, 26, 5, (1087-1101), (2017).

Jane P. DiGiovanni, William P. Wysocki, Sean V. Burke, Melvin R. Duvall, Nicholas A. Barber, The role of
hemiparasitic p/ "oration Ecology,

10.1111/rec.12  Have questions about this content? Try Al Companion.
BETA



javascript:void(0)

BRITISH

ECOLOGICAL

SOCIETY
HOME

POLICY

PUBLICATIONS

MEMBERSHIP & COMMUNITY
LEARNING & RESOURCES

FUNDING

NEWS & OPINIONS

EVENTS

© 2026 British Ecological Society

Download PDF

British Ecological Society, 42 Wharf Road, London, N1 7GS | T: +44 20 3994 8282
E: hello@britishecologicalsociety.org | Charity Registration Number: 281213

Have questions about this content? Try Al Companion.

BETA


https://besjournals.onlinelibrary.wiley.com/doi/pdf/10.1111/2041-210X.12491
https://www.wiley.com/privacy
https://onlinelibrary.wiley.com/terms-and-conditions
https://onlinelibrary.wiley.com/cookies
https://onlinelibrary.wiley.com/accessibility
https://besjournals.onlinelibrary.wiley.com/
https://besjournals.onlinelibrary.wiley.com/
http://www.britishecologicalsociety.org/
http://www.britishecologicalsociety.org/policy/
http://www.britishecologicalsociety.org/publications/
http://www.britishecologicalsociety.org/membership-community/
http://www.britishecologicalsociety.org/learning-and-resources/
http://www.britishecologicalsociety.org/funding/
http://www.britishecologicalsociety.org/news-and-opinion/
http://www.britishecologicalsociety.org/events/
javascript:void(0)

< Back

MELr WI’I’UI’\I

Contact Us
Training and Support
DMCA & Reporting Piracy

Sitemap

OPPORTUNITIES

Subscription Agents

Advertisers & Corporate Partners

CONNECT WITH WILEY

The Wiley Network

Wiley Press Room

Copyright © 1999-2026 John Wiley & Sons, Inc or related companies. All rights reserved, including rights for text and data mining
and training of artificial intelligence technologies or similar technologies.

Have questions about this content? Try Al Companion.
BETA


https://onlinelibrary.wiley.com/publishing-policies
https://hub.wiley.com/community/support/onlinelibrary
https://www.wiley.com/customer-success/wiley-online-library-training-hub
https://onlinelibrary.wiley.com/dmca-notification-policy
https://onlinelibrary.wiley.com/sitemap
https://onlinelibrary.wiley.com/agents
https://onlinelibrary.wiley.com/advertisers
https://www.wiley.com/network
https://newsroom.wiley.com/
https://www.wiley.com/
https://www.wiley.com/
https://www.wiley.com/
javascript:void(0)

