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Abstract

In 201Qthe Kansas Biological Survey initiategtea® projedi re-examir thevegetation of the

Ft. Riley Military Reservation in northeast Kardesfocus of this work was to document changes
on the installation sin@®02/2003when baseline vegetation studies were condGgtecific
objectives of the project were tosdiey and assess the current condition of the vegetation in an
800acre tracfTraining Areas 102 and 1fi8)nerly in the Impact Areand consequenthot

surveyed in 2002/2003; 2) compare coverage of woody vegetation across the installation between
2002 andhe current period; 8pnduct followup assessments of floristic quality on prairies
identified in 2002/2003 and examine trends in condiioampare current coveragd.espedeza
cuneat®um. Cours) G. Don (sericea lespedsith)prior survey%)update, as needed, the

general vegetation map prepared in 2002/8D@8rument locations of protected and rare animal
and plant speciead 7) compare current coveragealinia pseudoacafbéack locustyith prior
surveys.

Field surveys idefiid 120Flint Hills Tallgrass Prairies ranging infeire 1252,172acres.

Training Areas 47S (an extension of TA 47), 102, and 103 were assefeddtiesquality
assessmefdr the first time in 2011Using assessment criteria that consicemdddapeontext,

size, and conditioi8.7% of the prairies wdoeind to beA-grade or Byrade in 2011/2012, a
significant increase from 33.6% in 2002/2003. These prairies are least impacted by humans
compared to the remaining 21.3%, which @y@ade oD-grade. As a consequence of receiving
higher condition grades, 47 prairies (43.5%) received higjladirgvades in 2011/2012 as
compared to 2002/2003.

An objectbased image analysis approach was tested for mapping woody encroachment across the
indallation. The objettased approach incorporates spectral and contextual data and groups pixels
into meaningful image objects called segments. Image segments were classifegtztioon
grassland, woody encroachment, or forest/woodland. Multgdets were developed, tested, and
compared to determine optimal variables and algorithms for separating vegetation classes. The
results show that regardless of these@nd/or algorithm used, separating woody encroachment
and herbaceous vegetaiio formerly cropped areas was problematic, where woody encroachment
was consistently overestimated. Woody encroachment was more accurately mapped in native
grassland areas.

Black locusivas recorded in 39 training areas, with an estimated 142 ateels imfas did not

differ significantly from the cover in 2002/2668 the species is not a serious threat to biodiversity
on the installationSericea lespedeza was recordb@limaining areasncludinghe Multi-

Purpose Range Complaith an esthated 21,604 acres infestétie estimated infested acres
increased 2.1 times since the completioonabarable surveys in 2002/200&ile the most

seveely impacted areas are on ldndsformerly had been cultivated, intrusion into native tallgrass
prairiess increasingSericedespedezaccupied 19% of native prairie acres in 2011/2012, an
increase from 11% in 2002/2008tempts to compare data from other surweifssurvey data

from this study were limitedhedata do suggest ttsgricedespedeza is increasing in distribution
and abundana FRMR in spite of efforts to control it.
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Ammodramus henglbwdubon) He n s | o w dvas the prdy Istatarenahimal species tracked
by the KansaNatural Heritage Inventory documented duhiggstudy. No statare plant

species were documented. Based on data collected during the 2002/2@bi&stmydium
pallescestandl. pale goosefopandSporobolus heter@e@say) A. Graypfairie dropsegavere
removed from the list of $¢éerare species

The most recent version of the vegetation map EilEy(Freeman and Delisle 2004) was updated
ba®d on field surveys in 2011/20Revisions were minor and included adjustments due to
changes in training unit boundaries, polygondao@s within training units, and vegetation types
resulting from polygon redeterminations or earlier coding errors.
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Chapter 1: Introduction

1.1. ProjectBackground

In 2010, the Kansas Biological Syr{iBS) initiated ayear project examining the vegetation of

the roughly 101,6@re Ft. Riley Military Reservation (FRMR), located in Geary and Riley counties,
Kansas (Figure 1.1). Tnerposeof this study was tapdate information gathered by KB3002

and 2003 (Freeman and Delisle 2004) and to examine general trends in vegetation patterns since
2003.The seven research gadlthe project were to: 4)irvey and assess the current condition of

the vegetation in an 8@60re tract formerly in thenpact Areand consequenthpt surveyed in
2002/20032)compare coverage of woody vegetation across the installation between 2002 and the
current periop3)conduct followup assessments of floristic quality on prairies identified in
2002/2003 and exanaitrends in conditigdt)compare current coveragd.espedeza curiPata.

Cours) G. Don (sericea lespedeza) with prior susyeyxjate, as needed, the general vegetation

map prepared in 2002/2003d6ument locations of protected and rare animdglant species

and 7) compare current coveragealjinia pseudoacafhéack locustyith prior surveysThis

report summarizes the methods usexthievesach objective and highlights the results of each

phase of the study.

Five digital datayers were producea this studyand delivered to Fort Riley:

Fort_Riley vegetation 2012, Fort_Riley_weed_points_2012, Fort_Riley _weed_polygons_ 2012,
Fort Ril ey _Helocatlomsw0lq, arffl RalaSetlo Bniiftese files are available for
publicdownload from the Geospatial Data patdahe Kansas Biological Suraey
http://kbs.ku.edu/geodata

1.2. Study Objectives

This report i®rganized int@ive objectiveshat address the seven research: oaisrent
vegetation conditiofgoals 1 and 3)) prairie asessnrgs(goal 3 3) weed surveygoals 4and 7)
4)rare pecieggoal 6)and5)woody vegetation encroachmi@aal 2) Thesectioron woody
vegetation is included AgpendixA.

Objective 1. Determine the current condition of vegetation on the installationOne of the

products developdsy KBSfrom the 2002/2003 surveys was a general vegetation map of the
installation, excluding the Impact Ar€a.create tis map a new vegetation cifgcation was

developed thatorrespondto existing state, regional, or national vegetation classificatiens.
classification includes natural vegetation as well as vegetation types resulting from major, recent, and
ongoing anthropogenic disturban@eg., old fields,ap field, and developed lant).the present

project this map was updated as informationga#tsered during the courdeprairie evaluations

and invasive species survdyse new maporrespongto 2011 training area boundaries a

includestraining units 102 and 10&ich were not part ¢ifie earlievegetation map

Objective 2. Locate tracts of native prairie and assess their current qualitPrairiesare
critical reservoirs of native biological diversity, so resource imandgesearcheasFRMRneed
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accurate information about tbeation andondition ofindividual prairi¢racts. In 2002/2003

KBS conducedfield surveys tdelimit boundaries afdividualinative prairie tragandto

determinghe natural communitypeof each tradbllowing Lauver et al. (1999he conditiorof
eachtractwasestimated usirfgoristicQualityAssessmertEQA) protocolstools for whiclwere
developed in 2008 staff of the KBS and R. L. McGregor Herbarium, both at the Urnyivadrsit
Kansas.After completion of the FQA evaluatipnairies wereanked or graded usis@gndard
methodology employed by the KansagiNil Heritage Inventofl{l SNHI). In the present project
the condition of each native prairie tract wasakiatednd an updated rank was assigned. The
condition of each tract was compared between the 2002/2003 and 2011/2012 survey periods.

Objective 3. Determine locations and severity of infestations @#vo weed species of

greatest concern to installation resouremanagers. Several aggressive, aaative plant species
present a da niaaing ntissionard & thenécblagitahimtegriyof natural
communities on FRMRN 2002/2003XBS usd field surveys and standardized field methods to
determinehelocations and severity of infestatiohgopulations ofour weed speciesiusk

thistle Carduus nutdans Johnson grasSdrghum halegenseery, sericea lespedetagpedeza
cunegtandblack locusfRobinipseudoacadiathe presentipject surveys were conducted for
the latter two species. These data were compared with the data collected in 266242003
data collected Wt. Riley staff in 2007/20G8d Dynamac Corporation in 1999

Objective 4. Document locations of protecéd and rare animal and plant species.

In 2002/2003KBS usal Natural Heritage Inventoryethodologyo documeninformation about
any rare speciegplant or animaéncountereduring fieldwork In the present project, no directed
surveys were conductied rare speciebut data were collected ancillary to vegetation surveys.

Objective 5. Compare coverage of woody vegetation across the installation between 2002
and the current period The encroachment of woody vegetation into grassland are&eis
management concern on FRMRr the vegetation map produdsdKBSfrom 2002/2003
surveysanalysts used @treen digitizing and phetderpretation techniques to delineate polygons
of woodland and forest coverhis techniques subjective, espalty for transitional land cover
types suchhte woodland class, athe detail of digitizing varies by image andiytte present
project anobjectoriented classification approashichutilizes spectral characteristics in addition
to spatial contéxr patterngo derive land cover classes, was usedréase the accuracy of
discriminating between grassland, woodaadforest land cover classes. A second goal of this
objective wat develop an objective repeatable mapping approach thadvadgjoimg monitoring

of the vegetation at the installation.

The location of FRMR and associated landscape and cultural features referenced in this report are
shown in Figure 1.1. Traini@g@a numbers are shown in Figure 1.2.
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]

locakn of F RMR N Geary Rlley Counkes, KS

FIGURE 1.1 Location of the Ft. Riley Military Reservation (FRMfI)landscape and cultural
features referenced in this report.
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Chapter 2. Current Vegetatin
Conditions

2.1. Introduction

The vegetation of FRMfas beemapped and describedlimee earliestudiegAgri-Service
Associates, Inc. 1985SACE 1985Freeman and Delisle 200%ihe 1985%tudies used aerial
photographs and field surveys to identify the dominant vegetation types on the installation
(cropland, grassland, woodland, farmstead, water, and miscellaneous), to assess vegetation
conditions qualitatively, and to map field boundaries of each covweeggleaf nearly 100

training areasThey provided baseline information about the locations and conditions of vegetation
types on FRMR, but their usefulness was lilytéakr simple classification system and non
guantitative methodsvegetation of thiastallation was later mapped and described (Freeman and
Delisle 2004), addressing the inadequacies of the earlier work. The vegetation classification of
Lauveret al. (1999yas used tolassi natural and neanatural vegetatipand a newlassificabn
system was developeddattural vegetation typ@®getation significantly modified by human
activitiessuch agrasslands dominated by naturalized species) and cultivated land cover (e.g.,
agricultural land or tree plantatiqisge Table 2.inodfiedfrom Freeman and Delisle 2004 )

As part ofObjectivel of this study, we utilized the vegetation classifieattbmapf Freeman

and Delisle (2004) as a framework to update informatiorttadoutrent condition of vegetation

on the installationPrimarily, he work involved adjustiagd refininghe earlievegetation map

when field observations showed that current vegetation conditions differed from those described in
Freeman and Delisle (2004).

2.2. Methods

Field surveys were conducted fromd3aptemben 20L1andin Julyin 2012 by one or twa-

person crew General grvey protocols described in Freeman and Delisle (2004) were followed,
although weed surveys protocols were modified in part (see €haptea new technique was

attempted to improve the accuracy and consistency of mapping communitiesdyitmd

shrubby vegetation (s&ppendixA). In each training area, field csdyvcompared th2004

vegetation map with current conditions andrteed changes, 2) conducted prairie assessments as
necessary (see Chapter 3), 3) recorded locations of weed species of concern (see Chapter 4), and 4)
recorded the locations of rare species tracked by the Kansas Natural Heritage Inventory (see
Chapter 5)

In each training are@ach prairie requiring floristic quality assessswallywas assigned to one

member offield crewwho surveyed that entire prai®me large prairies were surveyed by two

field crew members, who were responsible fereliff parts of the prairie. Observations were
combineduponcompletion of the survey€rew members discussed general survey routes so those

on foot could focus on prairie assessments while crew members in the ATV, which could cover
more ground, could ¢os on weed mapping. Regardiessfootor in the ATV crew members

recorded the locations of all weed points or polygons that they encountered. In addition, differences
and suspected differences between vegetation types mapped in 2004 andcdurémg souevey
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wererecordedn field maps and verified@he typical 64@cre training area usually requié&d 5
persorhours to completeAll training areasxceptl01 and the MPR®@ere surveyed in 20
remainingreas were surveyeduty 2012

A general comparison @0®/2003and 201/2012 vegetation patterns was carried out within the
limits of the data, but a host of problems prevented quantitati®AHield and cover clabs-
cover class comparisons (see discussion).

As part of Objettve 5 of this studythe Kansas Applied Remote Sensing Program utilized an
objectbased image analysis appré@aamapencroachingroodyvegetation The approach
incorporates spectral and contextual dathgroups pixels intmagesegments. Image segmsent
were classified infour categories: nevegetation, grassland, woody encroachment,
forest/woodland. A muHevel segmentation approach was used where vegetated and non
vegetated segments were clas§ifsécand then vegetated segments were flagigenenteohto
finer vegetation categoriedultiple rulesets were developed, teséed compared to determine
optimal variables and algorithms for separating vegetation daktaded summary of the
procedure and results are presentéppendx A.

2.3. Results and Discussion

Figure 2.1 shows tlregetation mappdated from field surveys carried out in 2011/2012

Revisions were minor and included adjustments due to changes in trainingdariebpslight
modifications in polygon boundaries within training units, and changes in vegetadioe tgpe
redeterminationsf polygonr the discovery of coding errors in the 2002/2003 Aajgorous
comparisorf the2002/2003 and 2011/2012getation maps was deemed unnecessary because the
changes were so minor.

Undoubtedly, the most dramatic change in vegetation on FRMR was the increase in distribution and
abundance of sericea lespedeza, which is discussed in detail in Cheyptas Aotdd during

earlier surveys (Freeman and Delisle 2004), this aggressigye®@pecies was a serjpoblem

in manySenmtnatural/Altered vegetation communitid$e concern then was that, if unchecked,
sericea lespedezzentuallgouldjeopadize the ecological conditions\atural/Nearnatural
herbaceous communities on and off the installat@nhave no detailed information about the
status of the species on lands off of but immediately adjacent to the installation. However, our
percepbn is that the overall severity of the infestation of sericea lespedeza draERidiRased
since 20Bin spite of determined efforts to conitslspreadand its increased occurrence on high
guality prairies on the installation may signal a trajgibultimately could lead to dedinghe
ecological conditicend economic valwé these prairies

2.4. Conclusions

The most recent version of the vegetation map of FRMR (Freeman and Delisle 2004) dvas update
based on field surveys in 2011¥2(Revisions were minor and included adjustments due to

changes in training unit boundaries, polygon boundaries within training units, and vegetation types
resulting from polygon redeterminations or earlier coding eFf@snost significant vegetation

change observed from 2002/2003 to the presentirectkase in coverage of sericea lespedeza,

which has increased in occurrence on high quality prairies on the installation
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TABLE 2.1 Classification of Natural/Sematural and Cultural vegetation types known to occur
on FRMR.Only common names are used in the classification. Detailed infoalmatioeach

type is provided in Freeman and Delisle (2004) in the following appendices: B and C for
Natural/NearnaturakypesD for Seminatural/Altered typesind Efor Planted/Cultivated types.

l. Natural/Semnatural Vegetation
Natural/Nearnatural Vegetation

a.

Forest Communities

1. AshEIm-Hackberry Floodplain Forest

2. CottonwoodSycamore Floodplain fest

3. CottonwoodBlack willow Floodplain Forest
Woodland Communities

4, Mixed oak Ravine Woodland

Herbaceous Communities

5. Flint Hills Tallgrass Prairie

6. Sand Prairie

iv. Sparse Vegetation Communities

7. Limestone Butteparse Vegetation

8. Riverine Sand FlaBars Sparse Vegetation
Seminatural/Altered

Ruderal Vegetation

9. CroplandAbandoned

10. Brome Field

11. RuderaMixed

Invasive Vegetation

12.  Sericea lespedeza Herbaceous Vegetation

13. Smoothbrome/Japanese brome Herbaceous Vegetation
Modified/Managed Vegetation

14.  Overgrazed Tallgrass Prairie

15.  WoodlaneBrushy

Il. Planted/Cultivated Vegetation
Fire Break

Food Plot

Cultivated Field

Tree Plantation
Hedgerow/Windbreak

16.
17.
18.
19.
20.
21.

Lawn
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FIGURE 2.1 Vegetation of FRMR based on surveys conducted in 2011/2012.
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Chapter 3. Prairie Assessments

3.1. Introduction

Prairiesare critical reservoirs of biological diversity in Kansas and the Great Plaimgy hedrtelt

for a majority of the stateds native organism
many prairie tracts are threatened due to fragmentation, isolation, and degradation. Issues of
particular concern to the maintenance of biliyeaf prairies are 1) exotic species, especially

plants, that invade prairies andanrhpete native species, 2) encroachment of woody vegetation,

and 3) military training activities that result in direct or indirect damage. Before these factors can be
mitigated effectively, accurate baseline data about the location, quantity, and quality of prairie
resources are needed.

FreemarandDelisle(2004 located and estimated the ecological conditions ofiritligilis

Tallgrass Prairies on FRM®&ing the 202/2003 field seasandlone of the prairies met the 1000
acre minimum size standard used for this community type in ecoregional(padisgussion
below) However, assessment criteria that considered landscape context, size, anfhenddition
tha 34% of the prairiesnked as\-grade or Byrade, indicating they are least impacted by humans.
The remaining 66%sereC-grade or Bgrade most of which weramall, isolatedndmoderately to
severely impacted by past or ongoing human activitiesrggse prairies, which also generally
graded the highestereconcentrated in the south, east, and northwest parts of the installation.
Prairieggenerally weraost abundant in those parts of the installatithrthe greatest topographic
relief. Areawith comparatively lower reliespecially in the central part of the FRMR, generally
had a rach higher incidence of past cultivation.

In fulfillment of Objectiv® of this studyKBS staffrevisiedand reasse=sthe conditions of

prairieson FRMR dring the 2011/2012 field seasons. Generally speaking, we followed the same
assessment protocalescribed in FreemandDelisle (2004) Though described in detail in

Freeman and Delisle (2004), we summarize those protocols below to aid the reader.

Ecoregional conservation planning is a tool that uses principles of conservation biology and ecology
to identify priority areas for conservation (Groves et al. 2002). Although normally employed at the
ecoregional scale {#@res), this approach alsoutdiy at the local scale (dD0' acres).

The conservation planning framework used in ecoregional conservation planning has seven primary
steps (Groves et al. 2002). First, conservation targets are idghgfigubcies and communities

that are mst significant in the area of interest. Second, information about these targets is gathered,
and data gaps are identified and filled though field surveys, rapid ecological assessment, or other
approaches. Third, conservation goals are establishedalfh@id quantity of target species

and community occurrences needed to protect biodiversity in the area of interest are determined.
Fourth, existing conservation areas are identified. Fifth, the viability of conservation targets is
estimated. Sizegraition, and landscape context are the primary attributes considered. Sixth, a
portfolio of conservation sites is assembled. Site selection criteria are developed and employed.
Seventh, priority conservation areas are identified. An explanatiorstédpetutlows.
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1. Identify conservation target® Conservation targets may include ecosystems and communities,
imperiled, endangered, endemic, or keystone species, and abiotic factors that help maintain the
structure and function of ecosystems andalatommunities.

2. Collect information and identify gaps Information about conservation targets may be

obtained from a variety of sources, including existing data sources or expert workshops. Often, new
data are acquired from rapid ecological assessgitespecific surveys, or by remsénsing

methods.

3. Establish conservation goald Normally, conservation goals are established by considering the
representation and quality of the conservation targets within the planning area. Thisghase of th
planning process involves asking two questions: How much or how many of each target should be
conserved, and how should the targets be distributed across the planning region?

4. Assess existing conservation are@An important early step in conseiaplanning is to

determine which biological targets already have adequate protection within existing conservation
areas. As employed in most planning efforts, existing management areas are identified, conservation
targets within them are enumeratedtlamtevel of protection afforded each target is assessed.

5. Evaluate viability of conservation targetd Three key factors are evaluated in this process:
landscape context, size, and condition (Figure 3.1). Estimates of each factor for eacbnconservati
target are entered into a series of evaluation matrices to determine which occurrences have the
highest viability. Normally, landscape context and size are weighted more heavily than is condition.
The rationale is that landscape context and sizé gamease, or can do so only slightly with time,
whereas condition is a more variable attribute and can be increased fairly quickly with appropriate
management inputs. Also, the assessed condition of a prairie remnant may vary with season,
observer, anchanagement or environmental conditions. After landscape context and size have
been evaluated (Table 3.1), results from that matrix are entered into a landscape context/size x
condition matrix (Table 3.2). The results from that matrix then can be apaliyakbylin GIS to

identify sites of highest conservation priority.

; Landscape Context/
Landscape ContextSize | Landscape Context p

> . . Size Matrix x
(acreg)_ x Size Matrix . .
Condition Condition Matrix

A 4
A 4

GIS Analysis

FIGURE 3.1 Summary of evaluation process for estimating viability of conservation targets.

A. Landscape Contekxt.andscapeontext refers to the general condition of the landscape in

which a site occurs, considering such issues as disturbance regimes, fragmentation, topography, and
biological diversity. Landscape context is randed Generally speaking;ghade landscapes

have little if any impact from land conversion and are dominated by natural communities. Natural
processes, and species interactions and migrations can occur across all natural communities and
experience no complete barriers. Surrounding vegeta®®¥dshatural. Brade landscapes have
experienced some land conversion, but natural communities rerwnneetied. Natural

processes, and species interactions and migrations can occur across many natural communities and
experience few barriers. Sunding vegetation is@D% natural. @rade landscapes are
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fragmented by cultural land, including cropland or developed areas. Barriers severely affect many
natural processes, species interactions, and migrations, and many species are unable to maintain
viable populations. Surrounding vegetatioros020 natural. At the low end of the spectrum, D

grade landscapes are surrounded almost entirely by cultural land. Natural processes and species
migrations are severely compromised and cannot occuraltstaties. Only a subset of the

historic biological diversity is viable within natural communities.

TABLE 3.1 Generalized evaluation matrix for landscape context rating x sizéd jeageade for
a given site is determihigy estimating the landscape context grade, the size grade, and noting the
grade in the cell in which the column and row of those grades, respectively, intersect.

Landscape Context Grade

Size Grade

O|O|m|>

0|0 m| > >
O|O|m| > w
(Wil @llivclivsil@]
O 00wo

TABLE 3.2 Generalized evaluation matrix for landscape context/size rating x condition grade.

The grade for a given site is determined by estimating the landscape context/size grade (from Table
3.1), the condition gradmd noting the grade in the cell in which the column and row of those

grades, respectively, intersect.

Landscape Context/Size Grade

A B C D

A A A B C

Condition B A B B C
Grade C B C C D
D C D D D

B. Sizéd Determining the size of a naturahoounity may appear straifiirward, but several
issues complicate this process: patch size and minimum distance separating two occurrences.

Patch size denotes the size and landscape position of a natural community (Lauver et al. 1999).
Four patch tymeare recognized: matrix, lgpgéch, smajpatch, and linear. Matrix communities

occur on the dominant landforms in an ecoregion and form extensive and often contiguous covetr,
usually >1,000 acres. Lapgéch communities generally occur on subdomaradform features

and form large but interrupted cover, usuadl¥,@00 acres. Sraditch communities occur on

specialized landforms and microhabitats, and generally are <20 acres. Linear communities are long,
narrow communities usually associatddrivirine features.
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Size standards have been established for many natural communities to distinguish viable from non
viable occurrences and, for viable occurrences, to rank tizmv{h A being the best and D

being the worst). During ecoregionahping, each community occurrence must meet the

minimum size set for its type to be considered for conservation purposes. For example, for Flint

Hills Tallgrass Prairie, a matrix community type, occurrences <1,000 acres usually are not considered
viable &ble to support ecosystem functions necessary to maintain high levels of native biodiversity

for more than 100 years). Unless there are mitigating factors, such as high restoration potential or
other, nearby occurrences to which smaller occurrenceberetghnhected, substandard

occurrences usually are excluded from planning.

A second factor complicating the size issue is how far apart two occurrences of the same community
type can be before they are considered distinct occurrences. Several avdklatesage
available to assist in making this determination for terrestrial natural communities. Basically, two
tracts are treated as distinct if they are separated by:
1) a substantial barrier to natural processes and/or to native species, sisshhaghavay,
developed area, or large body of water;
2) cultural vegetation that limits connection of patches; large areas of FRMR formerly were
cultivated but have undergone more than 40 years of succession and, while usually classified
as ruderal communypitypes, these areas often are dominated by native species within a
patchwork of natural/ruderal types, so a substantial amount of species migration is possible;
3) a different community type coverage >0.5 mile wide if the communities frequentlgado not o
in a mosaic, ord2 miles wide if frequently in a mosaic;
4) a tract subjected to management that is significantly different from that employed on them; or
5) a major break or change in ecological land unit.

C. Conditiord Condition refers to imptathat human disturbance has had on a site. Condition can

be estimated by any of several available methods. Most Natural Heritage programs use subjective
field assessments, which are based on estimates of native species richness, abundance of exotic
spe@s, and ecological processes. As with landscape context, condition may be raré@d from A

with A being the best (least affected by human disturbance) and D being the worst (severely affected
by human disturbance).

Floristic Quality Assessment (FQA9 sandardized tool used to estimate the floristic quality of a

natural area based on the vascular plants growing there (Freeman and Morse 2002). By extension, it
can be used to assess the overall ecological quality of a site. Ecologists, batamises)tahvi
professionals, and land managers use FQA to establish baseline assessments, to-tanduct long
monitoring, and to assess restoration progress in a variety of ecological settings (Herman et al. 1997,
Taft et al. 1997). Developed in the 19708 1977, Swink and Wilhelm 1979), the method has

been refined from its original form (Wilhelm and Ladd 1988, Taft et al. 1997, Rooney and Rogers
2002) and now is in use or development in numerous states and provinces in the U.S. and Canada
(Taft et al1997).

The method was developed to avoid subjective measures of natural community quality, such as
ohighdé or ol owo. Some el ements of FQA stil!l
over other evaluation tools, including repeatabilityeaedof application. Ideally, FQA should be

used with other contebfised and contelsased measures (sensu Rooney and Rogers 2002) to
estimate the integrity of native plant communities (Taft et al. 1997).
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The FQA method is based on calculating an aveoafficient of conservatism (C) and a floristic
guality index (FQI) for a site. It may be used to compare several sites supporting the same
community type (e.g., several Flint Hills Tallgrass Prairies) but should not be used to compare
different communy types (Rooney and Rogers 2002). A coefficient of conservatism is an integer
from 10 that is assigned to each native plant species in a given geographaftesgestate or
province. Naturally occurring hybrids and infraspecific taxa ugsuadly assigned coefficients.

Coefficients of conservatism express two basic ecological tenets: plants differ in their tolerance of
the type, frequency, and amplitude of anthropogenic disturbance, and plants vary in their fidelity to
remnant natural planobmmunities (Taft et al. 1997). As employed in FQA, these two principles
exhibit an inverse rel at i on srmediged disgtunbancd,thewver a
higher its likelihood of occurring only in a natural plant community. Lowetefadies @3)

denote taxa often found in highly disturbed habitats and without a strong affinity for natural
communities. High coefficient valugs(j denote species that tolerate only limited disturbance

and usually are found in natural communiAé#h these principles as a guide, the C value applied

to each species represents a relative rank based on observed behavior and patterns of occurrence in
Kansas natural communities. Nwtive species are not assigned coefficients because they were

not part of the presettlement landscape. They do have an effect on FQA, however, and they may
be incorporated in the assessment process.

The FQA process begins with a thorough inventory of vascular plants at a site of interest. The
checklist then is useal¢alculate a floristic quality index (FQI) for the site. Two approaches have

been proposed for calculating the FQI. In its original form (Wilhelm 1977, Taft et al. 1997), a mean

C value (mean C) is calculated first. The mean C value for a sitehstecanean of the
coefficients of all native vascul ar plants oc
regard to dominance or frequency. Native taxa are excluded from the calculation of mean C.

The FQI is the mean C multiplied byshguuar e root of the total numb
on the site (FQIl = mean C T aN). Separate ca
nortnative) and N = native taxa only (see analysis and discussion in Taft et al. 1997). The basic
formula for FQI combines the conservatism of the taxa with a measure of the taxon richness of the
site. By multiplying by aN instead of N, the
sites tend to have a larger total number of spdtigs.sampling method involves transects or

qguadrats a mean C and FQI can be calculated for each sample.

Rooney and Rogers (2002) have shown that a modified FQI, which is simply the mean C value for
the site (mean C = OC/inydhe dedrem of hapitatedegtadation.pThey e r i
argue that because the original FQI formula combines two independent measurements, species
richness and the C values of species in the survey, identical FQI scores can be obtained for two
natural communities thdiffer markedly in their quality. For example, a high FQI score could be

due to either a large number of common species present at the site, each with low C values, or
relatively few rare species at the site, each with high C values. Their appnoputaionally

simpler than the original FQI, and it is not strongly affected by sample size or species richness.

6. Assemble portfolio of conservation are@sFollowingassessment, sites are assembled into a
portfolio that best meets the conservatmaigyestablished for the targets. The portfolio helps

identify where those goals can be met, and where restoration activities may be necessary to meet
conservation goals.
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7. ldentify priority conservation area$® The final step of the conservatioarpling process
involves identifying conservation priorities based on issues that may influd¢ee kirgtegies,
including existing levels of protection, conservation value, feasibility, and other factors.

3.2. Methods

Flint Hills Tallgrass Praitiacts identified by Freeman and Delisle (2004}veetenservation

targesfor this phase of the studgs in our earlier study, @i not assume that any particular

number or distribution of Flint Hills Tallgrassri&accurrences would be best in meeting
management or conservation goalthe installatigrso explicit goals were not set. All occurrences

of Flint Hills Tallgrass Prairie were considered to have equal levels of protection on FRMR despite
the fact thesome are buffered more from potentially detrimental influences than are others. None
of the prairies on the installation is protected per se, and training activitighe@gctand

management decisions quickly can change conditions of indivilual site

Evaluation of longerm viability of prairies was the primary emphasis of our study. Landscape
condition on FRMR varies from B §80% natural vegetation; mostly in the west and south) to C
(2®50% natural vegetation; mostly in the central partalsutomsidered fairly uniform across the
installation. A landscape context grade of C was assumed for all prairies in Qwoanalysis

not considert in the landcape contexfradex size grade matrix. Size grades, unweighted by
landscape contegtades, wengseddirectly in the landscape condition/size grade x condition grade
matrixto preventgrade compression atodprovide better spread and ranking of sites.

Prairie size was determined from the digital vegetation coverage. Followswpssmnceat

guidelines, only occurrences of Flint Hills Tallgrass Prairie (a matrix community type) >1,000 acres
should be included in ecoregional assess{Reggman and Delisle 200&maller occurrences are
assumed to have low, letegm viability or nioto be viable. Few tracts of Flint Hills Tallgrass

Prairie on FRMRnheet the minimum size requiremgeinits becausesource managensist work

with what is on the installation, the 1,80@ cubff was not used to filter occurrences. All

prairies, reydless of size, were included in our analysis, with size used to sort occurrences in the
evaluation matrixTo facilitate comparisons with earlier study (Freeman and Delisle 2004), the
following size classes were usesigrgrades D = 00200 acres = 20B400 acres; B = 401

600 acres; and A = >601 acres.

Again, to facilitate comparison of data, we used the same critera as described in Freeman and Delisle
(2004) for determining whether prairies were distinct oApplication othosecriteria mant

that most training areas were treated functionally as their own management areas. Most are
surrounded by perimeter roads or trails that slow, but do not prevent, dispersal of plant propagules.
Some roads are robust fire guards and greatly redcicartbe of fire spreading from one unit to

another. For these and other reasons, we considered prairies in different training areas to be
separate even though two tracts might be separated by the width of a gravel road. Within a training
area, any two prees sharing part of a boundary (point or line) were combined as a single
occurrence. Furthermore, any two prairies separated by 0.5 mi or less of any herbaceous
community, natural or altered, were combined for purposes of evaluation. Prairiedgeparated

more than 0.25 miles by a #w@rbaceous community type (e.g., forest or woodland) were

considered distinct. Some small, isolated prairies (mostly <10 acres) were excluded from our
analysis.
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For Floristic Quality Assessment, a list of all nativeandalized species observed in each prairie

was compiled usirmgnasteffield checklisiesigned specifically f6fQA. Presence ddta each

prairiewere entered into a customized Excel application that calculated and suf@rarized

metrics, includingoecies richness (all taxa and native taxa only), percenhafivenaxa, mean
conservatism (all taxa and native taxa only), floristic quality index (all taxa and native taxa only), and
number of stateare taxa (S1 and S2).

Floristic data were gatheffer all prairieffom MaySeptember 20EkcepfTraining Area301
and the MPRC; the latter units were surveyed in July 2012. §lalisyi@assessments were
conducted at20sitesn total Condition grades were assigned based on native spgaesl onl
using the same index classes as in Freeman and DelisIB £084®23.80; C = 23.882.20; B
= 32.2D540.60; and A = >40.61.

After final assessment through the evaluation matrices, each prairie or prairie complex was assigned
a final grade @D, with A being the best and D being the worst) that summarized all evaluation
factors: landscape condition, size, and condition. Finally, site grades were added to the GIS
coverage as attributes so the data could be summarized spatially.

3.3. Results andDiscussion
3.3.1. Prairie AssessmenResults for 2011/2012

Field survedataarenot included in this repdout areavailable upon request from the awghor
Electronic copies of all files containing F¥pAcies lists amdetrics, which are based on field

survey data, have been submitteded-RMR Department of Public Warkdoristic quality
assessment metrics derived from field surveys are summarized in Table 3.3. Grade®ashigned
prairie esthating landscape context, size, landscape context x size, condition, and landscape
context/size x condition are summarized in Table 3.4.

Histograms ofize datandfloristicqualityindicesfor all120Flint Hills Tallgrass Prairies assessed
in this stady areshownin Figurs 3.2and 3.3, respectivelgize vs. floristic quality index data are
summarized in Figure 3.4. Prairie locations and grades arm $higune 3.6

Prairie size ranged frdid2,172acresand nean size wa8208 acregFigure ). However, the
distribution of sizes is positively skewed (skewness = Ae28R)70% of all prairies assessed were
smaller than the mean.

Floristic quality index values ranged fr6:h3345.62and were roughly normally distributed (Figure

3.3). The satterplot of size vs. floristic quality infieall Flint Hills Tallgrass Prairies (Figure 3.4)
showsherelationship betwedhese two variables. Floristic quality imteneased with size but
approachdan asymptote when the index reacheatid0s.Sizeand the indezhowed a

moderately positive relationship r 06.5 Spear mandéds rho tesp=for non
0.01).

Vertical lines on Figure 3.4 indicate breaks between size classg20Daci@s, C = 268400
acres, B = 4@b00 acres, and A = >601 acrdsprizontal lineapproximatdéreaks between index
classes (D = 15.4P3.80, C = 23.8B2.20, B =32.2540.60, and A = >40.61%rades for sites
shown in Figure 3.4 were determined by applyingriteziafrom Table 3.2Floristic quality index
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grades for all 120 pragieere as follows: D =5, C = 30, B = 64, and A =Qerallgrades for all
120prairies were as follows: (2§ C =44, B = 3, and A =13

In addition to floristic quality index, we examined theoredhip between prairie size and percent
of nonnative speciedNon-native species richness often is an index of disturbant¢enighd be
assumed thalhe percent of nenative species will increaseprairisizeincreasesip to a point.
However, he data do not support that hypotheBigure 3.5 showartually narelationship

betwea prairie size and percenneoftnative specig®earson correlation r-8.056p = 0.543).

Figure 3 shows the locations and grades of prairies docurdenitagl this studyOn FRMR, as

in many other parts of the state, level or nearly level ground is more likely to be cultivated or
developegdwhile prairies occur most frequently in areas with comparatively greaf€hiseigef.

evident from Figer 3.6 Extensive tracts of native Flint Hills Tallgrass Prairie occur on uplands and
on upper slopes of valleys along the south, east, and northeast sides of the installation (Training
Blocks C, F, I, M, and training units south of Vinton School Road). lardesdributaries to the
Republican River, Kansas River, and Wildcat Creek have eroded shsidestgafleys. The

bottoms and lower slopes of these valleys usually are dominateé&lbyAsbkberry Floodplain

Forest or Mixed oak Ravine Woodland fioe and haying have controlled the spread of woody
vegetation onto the upper slopes and uplands in most places. The second area of concentration of
prairies on FRMR is in the northwest part (Training Blocks A, D, G, H, J, K, N, and the MPRC).
Again,most large tracts are associated with the upper reaches of tributaries to the Republican River,
namely Rush Creek, Farnum Creek, Madison Creek, Dry Creek, and several other unnamed
tributaries.

The divide between watersheds draining westward to theiddepRiMer and eastward to Wildcat

Creek or southeastward to the Kansas River is approximated by Old Highway 77, which extends
from near the northwest corner of Custer Hill north to the town of Riley. Along this diviile is a 2
4-mile wide band of fairlyel ground, along which much of the land formerly was cultivated, and
where native prairies are relatively uncommon. Not coincidentally, some of the worst infestations of
Lespedeza curgathe installation are found here (see Chapter 4).

In our analyis, we closely followed all criteria for determining when two prairies should be treated

as one or two occurrences. One exception was Training Area 65, where we conducted FQA on five
separate prairies in the TA rather than a single assessment ftnaalisfiae criteria would dictate.

This was done to obtain FQA data from several sites with similar management and topographic
features but which differed in size. The prairies in TA65 were suitable for this purpose. However,
had we followed our critarias was done in adjacent training areas, all five prairies in TA65 would
have been part of a single, larggra8le complex.

A-grade and rade prairies are concentrated in the south, east, and northwest parts of the
installation, where prairie is tnolentiful. Sites in Training Blocks H and K generally exhibit less
relief than do prairies with similar grades in other parts of FRigfadeCand Eyrade prairies are
concentrated along the divide through the central part of the installationsolbegual
sporadically in other parts of the installation.

3.3.2. Comparison of 2011/2012 and 2002/2003 Prairie Assessments

During the 2011/2012 field seasdt0 prairies were surveyed on FRMR; 116 were sumveyed
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2002/2003. Several factors affedtediumber and sizes of prairies assessed during the two survey
periodsjncludingchanges in training area boundaries and the addition of new survey areas. In
2011/2012, Training Areas 4&8 addition to TA 47102, and 103 were new units added to our
aurvey. Also, access to the entire MPRC (not all of edutthbesurveyed in 2002/2003) and
application of prairie delimitation criteria caused us to treat all pthgiMPRCasonelarge

occurrence. Areas of the MPRC surveyed in 2002/2003 watme aefive separate prairies.
Adjustments in training area boundaries also affecwddbfesome prairiedHowever, ge

changes due teithin-unit changes in land use, adjustments to polygon boundaries, and corrections
of earlier mapping errorgre minor. Excluding prairies unique to one survey period, the
correlation between sizes for the tweE survey
0.01).

The correlation between floristic quality indices obtai2€d 112012and2002/2003(Figure 3)

is positive anaignifican{r’ = 0541 p = 0.01). While 41 prairies (34.2%ceived the same
conditiongrade in 2011/2012 as in 2002/2003, significantly more (54 prairies; 49.1%) received
higher grades in 2011/2012 as compared té2Z0Q&Figure 3.8 Only 15 prairies (12.5%)
received lower grades in 2011/2012 as compared to 2002/2003.

Field protocols and analysis procedures are not beliézagdontributel to the observed
increase in floristic quality index gssaongso manyprairies ire011/2012. Fieldssessment
protocols werbasicallydenticafor both survey periodd-he membershipf thefield crews
conducting-QA differed between the two survey peribdsall crew members had extensive
floristic experience ihe Flint Hills, anfield identifications routinely were checkgdhe junior
author, who had the most botanical field experience on FR&MRequently, we do not believe
that observer bias was a significant fagliso, aslescribed earlietata angsis procedures
(coefficients of conservatism, FQI calculatgragle criteria arassignmenhethod¥ were
identical so assessment methodology was not a. factor

Environmental conditions during the two survey periods could account for some @irémeelf
butisolating climate influenogeuld bedifficult because Assessments during each survey period
had to be carried ouver a 2year period, 2) there was considerable withinand betwegmar
variation irconditionsn both survey periodsnd 3) surveywere conducted when training areas
were accessibo timing of assessmeatild not be controlled across the population of prairies
assessed.

The observethcreasesayreflect actual improvement in prairie quality betweemwb survey

periods. Prairie conditican change quickly dependingnamagement regime&/idespread and
periodic use of prescribed byrcentrol of the timing and frequency of hayaffgrts to control

woody vegetation encroachmentd measweélirected at minimizing the impacts from military
trainingon prairiesnay be havingl@eneficial effect on many prairies on the installa@otentially
countering thisowever, is thapparenspreadand increase in abundan€sericea lespedeza

acrosshe installation (see Chapter 4). Compared to earlier egtnegtieman and Delisle 2004),
thisaggressive weedshbecome much more prevalent on native prairies across FRMR, and it is not
clear what impact this spread, and efforts to contrtintatdy will have on vegetation conditions.

Comparing prairiesurveyedboth in 2011/2012 and 2002/2Q003! received the sameeraligrade
(Figure 3.p However3l prairie$28.7%) received a higher giad®©11/2012ascompared to
2002/2003 Only three prairies (2.8%) received a lower grade in 2011/2012 compared to
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2002/2003.The increase in overall grades is a function of the large numbeiesfrpigiving
higher conditiograde$ not changes in landscape context or prairie sigasgroup, paries with
higher overall gradegre represented roughly proportional to the number of prairies in the size
classes on FRMR and werereor-less uniformly distributed acrtfss installation

As mentioned abové&raining Areas 1G#hd103 and a new addition to Training Area 47 that we
have named 47S in this repadreassessed using FQA for the first im2011 Training Area

47S is gently southeastoping,12-acre tract located along the veesitral part of the installation

It is designated for youth/handicapped hunting. arba was in the process of being cleared of
woody vegetatignvhich was particularly dense at the east and westlamig,was surveyed in

2011 Gonsequentlit was rather severely disturb@é. 47Ssuppors small patches of native

prairie vegetation butdhamong the lowest floristic quality indices of any of the areas surveyed in
2011/2012.

Training Areas 101 and 1009 acres and 458 acres respectivelgcared in the southwest

corner ofthe Impact AreaThe southern edge of the floodplaibfeemile Creeseparates TA

102 (to the south) from TA 103. Thainingareas exhibébout 40 meters of religfith

floodplains andeepdrawsand ravinedominated bjorest communitiegnd sbpes andevel

uplands dominated bsllgrasgrairie. Flint Hills Tallgrassrgirie in TA 102 was graded as A (FQI

= 40.77), but becaustits small size received an overall grade of C. TA 103 also was graded as A
(FQI = 43.69) and received an ovayatle of A. The high quality of prairies in both training areas
probablyis due tothe former inclusion of these training asgiisin the boundary dhe Impact

Area, which restricted training in thémaiy relief and frequent fires that limited woody

encroachment on slopes and uplands.

3.4. Conclusions

One hundred twenty Flint Hillallgras®rairies on FRMR were assessed for floristic quality in
2011/2012 following protocols used in a similar study in 20023, when 116Gariesvere
assessedlhe two survey periods had 108 prairie sites in conrraining Areas 47S, 102, and
103 were assessed using FQA for the first time in 2011. fekdiv8d an overall grade of D, but
TAs 102 and 103 each recemedverall grade of A.

Prairie condition grades, based on floristic quality irffdiogiriesassessed in 2011/204@re D
=5,C=30,B =64, and A = 21. Overathdes for all20prairies were: D 29, C =44, B = 34,
and A =13 None of the pairies meets the 1686re minimum size standard used for this
community type in ecoregional planning.

Using assessment criteria that considered landscape context, size, and conditiothate found
78. P06 of the prairiesereA-grade or Byradan 20112012, a significant increase frol1686 in
2002/2003.Theseprairies are least impacdgthumansompared to theemainind@1.3%, which
areC-grade or Egrade.As a consequence of reagy higher condition grades, 47 prairies (43.5%)
received highewerall grades 2011/2012 as compared to 2002/2003.

When individual prairie condition grades from 2011/2012 and 2002/2003 were compared, in
2011/2012, 52 prairies (48.1%) received higher grades, 41 prairies (34.2%) received the same grade,
and 15 praies (12.5%) received lower grades. When individual overall prairie grades in 2011/2012
and 2002/2003 were compared, in 2011/2012, 31 prairies (28.7%) received a hjgHer grade
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received the same graaedthree (2.8%) received a lower gr&siade chages in the prairies
compared werefanction ofcondition changes, not changdaiiiscape context or prairie sizes.
Prairies with higher overall grades are-ordess uniformly distributed across FRMR.

The reason for thincreasén number of pairies with higher condition gradesat clear, but it
mayreflectactuaimprovement in floristic quality across the installation resulting from management
strategies. Observer bias, field protocols, and data assessment procedures are notadweieved to h
significantly affected the resullie influence of climate on the results is potentially complicated
and has not been explored.
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TABLE 3.3 Floristic quality assessment data for all sites evaluated on FRMR in 2011/2012
Column codes are: Site = training area+field number; Ra = species richness, all taxa; Rn = species
richness, native taxa only; %N = percent of all taxa at sdectiatnative; Ca = mean

conservatism, all taxa; FQla = floristic quality index, all taxa; Cnh = mean conservatism, native taxa
only; FQIn = floristic quality index, native taxa orlgg Size areaof site (acres). See text for
definitions of metricsAssessments in sites marked with an asterisk cannot be compared against
2002/2003 surveys due to significant changes in training area boundaries that affected how fields
were partitioned.

Site Ra Rn %N Ca Cn FQla FQIn Size
TA3-1 102 93 8.82 3.67 4.02 37.03 38.78 220
TA4-1 133 119 10.53 3.44 3.84 39.63 41.89 91

TA5-1 137 125 8.76 3.66 4.02 42.89 44,90 98

TA6-1 111 97 12.61 2.82 3.23 29.71 31.78 145
TA7-1 132 117 11.36 3.23 3.64 37.08 39.38 254
TAS8-1 148 138 6.76 3.33 3.57 40.52 41.97 111
TA9-1 80 73 8.75 3.75 411 33.54 35.11 36

TA101 120 112 6.67 3.32 3.55 36.33 37.61 120
TA11-1 118 110 6.78 3.53 3.79 38.39 39.76 48

TA11-2 89 82 7.87 3.65 3.96 34.45 35.89 171
TA12-1 163 145 11.04 3.01 3.39 38.46 40.78 457
TA131 145 136 6.21 3.46 3.69 41.69 43.05 395
TA141 157 148 5.73 3.34 3.54 41.82 43.07 603
TA151 140 115 17.86 2.56 3.12 30.34 33.48 93

TA161 129 104 19.38 2.15 2.66 24.39 27.16 118
TA17-1 139 124 10.79 3.49 3.91 41.14 43.55 412
TA201 160 140 12.5 2.99 3.42 37.87 40.48 249
TA21-1 131 121 7.63 3.44 3.73 39.40 41.00 125
TA22-1 162 148 8.64 3.43 3.75 43.60 45.62 29

TA231 120 110 8.33 3.48 3.79 38.07 39.76 321
TA241 107 95 11.21 2.98 3.36 30.84 32.73 488
TA251 106 98 7.55 3.28 3.55 33.8 35.15 348
TA26-1 75 72 4.00 3.79 3.94 3279 33.47 54

TA26-2 85 79 7.06 3.53 3.80 32.54 33.75 51

TA27-1 154 140 9.09 3.32 3.65 41.18 43.19 367
TA291 159 143 10.06 3.32 3.69 41.87 44.15 503
TA30-1 133 123 7.52 3.61 3.90 41.62 43.28 523
TA31-1 164 149 9.15 3.13 3.45 40.14 42.11 276
TA321 120 112 6.67 3.72 3.98 40.71 42.14 465
TA331 114 109 4.39 3.77 3.94 40.27 41.19 110
TA341 74 61 17.57 2.50 3.03 21.51 23.69 29

TA351 132 115 12.88 2.83 3.24 32.47 34.78 212
TA352 94 88 6.38 3.49 3.73 33.83 34.96 28

TA353 131 117 10.69 3.34 3.74 3827 40.49 91

TA36-1 117 102 12.82 2.38 2.73 25.70 27.53 366
TA37-1 136 122 10.29 3.18 3.55 37.13 39.20 337
TA381 103 92 10.68 2.45 2.74 24.83 26.27 108
TA391 121 111 8.26 2.99 3.26 32.91 34.36 267
TA40-1* 94 83 117.00 2.26 2.55 21.87 23.27 45

TA41-1 87 79 9.20 2.60 2.86 24.23 25.43 150
TA42-1* 80 70 12.50 2.53 2.89 22.58 2414 118
TA431 81 73 9.88 2.83 3.14 25.44 26.80 139
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Site Ra Rn %N Ca Cn FQla FQIn Size
TA441 117 104 11.11 2.99 3.37 32.36 34.32 76

TA451 94 84 10.64 2.69 3.01 26.09 27.60 116
TA461 87 80 8.05 2.72 2.96 25.4 26.5 292
TA47-1 113 98 13.27 3.07 3.54 32.64 35.05 64

TA47-2* 98 87 3.26 3.26 3.67 32.22 34.20 111
TA47S 72 63 12.5 1.78 2.03 15.08 16.13 12

TA481 134 116 13.43 3.09 3.57 35.76 38.44 463
TA491 95 81 14.74 2.38 2.79 23.19 25.11 45

TA50-1 146 132 9.59 3.16 3.5 38.24 40.21 286
TA51-1 140 124 11.43 2.86 3.23 33.81 35.92 249
TA52-1 101 91 9.90 2.76 3.07 27.76 29.25 65

TA531 114 99 13.16 3.21 3.70 34.28 36.78 108
TA53-2 102 88 13.73 2.77 3.22 28.02 30.17 32

TA541 134 122 8.96 2.99 3.29 34.64 36.D 370
TA551 98 88 10.20 2.68 2.99 26.57 28.04 206
TA56-1 113 98 13.27 2.68 3.09 28.50 30.61 83

TAS57-1 131 121 7.63 3.02 3.26 34.51 35.91 329
TA581 137 126 8.03 3.10 3.37 36.31 37.86 711
TA591 120 111 7.50 3.30 3.57 36.15 37.59 505
TA60-1 102 90 1176 3.58 4.06 36.14 38.47 197
TA60-2 96 85 11.46 3.36 3.80 32.97 35.03 250
TA61-1 111 105 5.41 3.39 3.58 35.69 36.69 789
TA631 121 111 8.26 3.48 3.79 38.27 39.96 611
TAG641 140 123 12.14 3.09 3.52 36.60 39.04 349
TA651 80 69 13.75 2.59 3.00 23.14 2492 79

TA652 87 78 10.34 2.93 3.27 27.34 28.87 56

TA653 112 101 9.82 2.84 3.15 30.05 31.64 155
TA654 99 84 15.15 3.39 4.00 33.77 36.66 29

TA655 109 99 9.17 3.13 3.44 32.66 34.27 81

TA66-1 109 99 9.17 3.41 3.76 35.63 37.39 209
TA66-2 115 106 7.83 3.45 3.75 37.02 38.56 123
TA67-1 129 116 10.08 3.05 3.39 34.60 36.49 900
TA681 126 107 15.08 2.67 3.15 30.02 32.58 214
TA70-1 133 118 11.28 3.10 3.49 35.72 37.93 341
TA71-1 93 85 8.60 3.33 3.65 32.15 33.62 377
TA71-2 99 90 9.09 3.04 3.34 30.25 31.73 105
TA72-1 114 101 11.4 3.19 3.60 34.09 36.22 528
TA731 102 92 9.80 2.73 3.02 27.53 28.98 167
TA732 72 62 13.89 2.78 3.23 23.57 25.40 56

TA741 105 95 9.52 2.74 3.03 28.11 29.55 212
TA751 203 181 10.84 291 3.26 41.41 43.85 526
TA761 84 74 11.90 2.75 3.12 25.20 26.85 19

TA762 94 85 9.57 3.23 3.58 31.36 32.97 44

TA7TT-1 130 117 10.00 2.98 3.31 33.94 35.78 527
TA781 86 79 8.14 2.85 3.10 26.42 27.56 165
TA791 140 127 9.29 291 3.21 34.48 36.20 392
TA801 119 108 9.24 3.24 3.56 35.29 37.05 10
TA81-1 106 98 7.55 2.92 3.15 30.01 31.21 288
TA82-1 118 105 11.02 2.94 3.30 31.94 33.86 141
TA831 70 66 5.71 2.50 2.65 20.92 21.54 31

TA832* 78 74 5.13 3.15 3.32 27.85 28.60 147
TAB841* 59 56 5.08 3.1 3.27 23.82 24.45 104
TA851 101 86 14.85 2.56 3.01 25.77 27.93 159
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Site Ra Rn %N Ca Cn FQla FQIn Size
TA852 131 116 11.45 3.09 3.49 35.39 37.60 213
TA86-1 122 108 11.48 2.89 3.26 31.87 33.87 147
TA87-1 123 107 13.01 2.79 3.21 30.93 33.16 17

TA87-2 97 82 15.46 2.61 3.09 25.69 27.94 159
TAB7-3* 53 49 7.55 3.77 4.08 27.47 28.57 19

TA881 117 103 11.97 2.85 3.23 30.79 32.81 246
TA891 120 108 10.00 3.00 3.33 32.86 34.64 197
TA90-1 129 113 12.40 3.22 3.68 36.63 39.13 137
TA90-2 114 105 7.89 3.32 3.61 35.50 36.99 282
TA9IL-1 162 147 9.26 3.20 3.53 40.78 42.81 645
TA92-1 147 132 10.D 3.14 3.5 38.11 40.21 202
TA931 82 73 10.98 2.38 2.67 21.53 22.82 134
TA941 95 89 6.32 2.88 3.08 28.11 29.04 67

TA951 110 103 6.36 2.97 3.17 31.18 32.22 160
TA96-1 116 102 12.07 2.81 3.20 30.27 32.28 81

TA96-2 145 130 10.34 3.03 3.38 36.54 38.59 197
TA97-1 136 119 12.50 3.24 3.71 37.82 40.43 273
TA97-2 112 105 6.25 3.36 3.58 35.53 36.69 72

TA981 161 139 13.66 2.96 3.43 37.59 40.46 149
TA991 136 119 12.50 2.96 3.38 34.47 36.85 179
TA1001* 103 90 12.62 3.17 3.63 32.22 34.47 124
TAL10k1* 122 104 14.75 2.97 3.48 32.77 35.50 213
TAL1021* 121 117 3.31 3.64 3.77 40.09 40.77 117
TA1031* 135 131 2.96 3.70 3.82 43.03 43.69 458
MPRGCG1* 177 153 13.56 2.82 3.26 37.51 40.34 2172
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TABLE 3.4 Grades for landscape context, size, and conditiomtofiflls Tallgrass Prairies

evaluated on FRMR in 2011/202lumn codes are: Site = training area+field number; LCgrade

= landscape context scoré®[A; S = size (acres); Sgrade = size graiy;(ACgrade x Sgrade =
landscape context grade x size gifaokm Table 3.1); FQIn = floristic quality index, native taxa

only; FQIngrade = floristic quality index grade; and LC/Sgrade x FQIngrade = landscape context
grade/size grade x floristic quality index grade (from Table 3.2). See text for explanaesn of gra

Site LCgrade S Sgrade L%%r;ddix FQIn FQIngrade Lgésl’gé?ggex
TA3-1 C 230 C C 38.78 B B
TA4-1 C 91 D D 41.89 A C
TA5-1 C 98 D D 44.90 A C
TA6-1 C 145 D D 31.78 C D
TA7-1 C 254 C C 39.38 B B
TA8-1 C 111 D D 41.97 A C
TA9-1 C 36 D D 35.11 B C
TA101 C 120 D D 37.61 B C
TA1l-1 C 48 D D 39.76 B C
TA11-2 C 171 D D 35.89 B C
TA12-1 C 457 B B 40.78 A A
TA131 C 395 C C 43.05 A B
TA141 C 603 B B 43.07 A A
TA151 C 93 D D 33.48 B C
TA16-1 C 118 D D 27.16 C D
TA17-1 C 412 B B 4355 A A
TA20-1 C 249 C C 40.48 A B
TA21-1 C 125 D D 41.00 A C
TA22-1 C 290 C C 45.62 A B
TA231 C 321 C C 39.76 B B
TA241 C 488 B B 32.73 B B
TA251 C 348 C C 35.15 B B
TA26-1 C 54 D D 33.47 B C
TA26-2 C 51 D D 33.75 B C
TA27-1 C 367 C C 43.19 A B
TA291 C 503 B B 44.15 A A
TA301 C 523 B B 43.28 A A
TA31-1 C 276 C C 42.11 A B
TA32-1 C 465 B B 42.14 A A
TA331 C 110 D D 41.19 A C
TA341 C 29 D D 23.69 D D
TA351 C 212 C C 34.78 B B
TA352 C 28 D D 34.96 B C
TA353 C 91 D D 40.49 A C
TA36-1 C 366 C C 27.53 C C
TA37-1 C 337 C C 39.20 B B
TA381 C 108 D D 26.27 C D
TA391 C 267 C C 34.36 B B
TA40-1* C 45 D D 23.27 D D
TA41-1 C 150 D D 25.43 C D
TA42-1* C 118 D D 24.14 C D
TA431 C 139 D D 26.80 C D
TA441 C 76 D D 34.32 B C
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Site LCgrade S Sgrade L%%r;ddix FQIn FQIngrade Lg(gslgé?ggex
TA451 C 116 D D 27.60 C D
TA461 C 292 C C 26.50 C C
TA47-1 C 64 D D 35.05 B C
TA4T7-2* C 111 D D 34.20 B C
TA47S* C 12 D D 16.13 D D
TA481 C 463 B B 38.44 B B
TA491 C 45 D D 25.11 C D
TA50-1 C 286 C C 40.21 B B
TA51-1 C 249 C C 35.92 B B
TA52-1 C 65 D D 29.25 C D
TA531 C 108 D D 36.78 B C
TA532 C 32 D D 30.17 C D
TA541 C 370 C C 36.30 B B
TA551 C 206 C C 28.04 C C
TA56-1 C 83 D D 30.61 C D
TA57-1 C 329 C C 35.91 B B
TA581 C 711 A A 37.86 B A
TA591 C 505 B B 37.59 B B
TA60-1 C 197 D D 3847 B C
TA60-2 C 254 C C 35.03 B B
TA61-1 C 789 A A 36.69 B A
TA631 C 614 B B 39.96 B B
TA641 C 351 C C 39.04 B B
TA651 C 79 D D 24,92 C D
TA652 C 56 D D 28.87 C D
TA653 C 155 D D 31.64 C D
TA654 C 31 D D 36.66 B C
TA655 C 83 D D 34.27 B C
TA66-1 C 209 C C 37.39 B B
TA66-2 C 123 D D 38.56 B C
TAG67-1 C 900 A A 36.49 B A
TA68 1 C 214 C C 32.58 B B
TA701 C 342 C C 37.93 B B
TA71-1 C 377 C C 33.62 B B
TA71-2 C 105 D D 31.73 C D
TA72-1 C 526 B B 36.22 B B
TA731 C 167 D D 28.98 C D
TA732 C 56 D D 25.40 C D
TA741 C 210 C C 29.55 C C
TA751 C 526 B B 43.85 A A
TA761 C 20 D D 26.85 C D
TA762 C 44 D D 32.97 B C
TA77-1 C 527 B B 35.78 B B
TA781 C 165 D D 27.56 C D
TA791 C 392 C C 36.20 B B
TA801 C 105 D D 37.05 B C
TA81-1 C 28 C C 31.21 C C
TA82-1 C 143 D D 33.86 B C
TA831 C 31 D D 21.54 D D
TA83-2* C 147 D D 28.60 C D
TA841* C 104 D D 24.45 C D
TA851 C 159 D D 27.93 C D
TA852 C 214 C C 37.60 B B
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. LCgrade x LC/Sgrade x
Site LCgrade S Sgrade Sgrade FQIn FQIngrade FQIngrade
TA86-1 C 148 D D 33.87 B C
TA8T-1 C 17 D D 33.16 B C
TA8T-2 C 159 C C 27.94 C C
TA87-3* C 19 D D 28.57 C D
TA881 C 246 C C 32.81 B B
TA891 C 196 D D 34.64 B C
TA90-1 C 137 D D 39.13 B C
TA90-2 C 282 C C 36.99 B B
TA91-1 C 645 A A 42.81 A A
TA92-1 C 202 C C 40.21 B B
TA93 1 C 134 D D 22.82 D D
TA941 C 67 D D 2904 C D
TA951* C 149 D D 32.22 B C
TA96-1 C 81 D D 32.28 B C
TA96-2 C 197 D D 38.59 B C
TA97-1 C 273 C C 40.43 B B
TA97-2 C 72 D D 36.69 B C
TA981 C 149 D D 40.46 B C
TA99-1 C 179 D D 36.85 B C
TA1061* C 124 D D 34.47 B C
TA10E1* C 214 C D 35.50 B C
TA1021* C 109 D D 40.77 A C
TA1031* C 458 B B 43.69 A A
MPRG1* C 2172 A A 40.34 B A

VEGETATION SURVEY AND MAPPINGOF THEFT. RILEY MILITARY RESERVATION

PAGE 25




257

20

Y
o
1

Frequency

Mean = 239.08
Stel. Dev. = 251.942

0] [ N=120

T T T T T T
1000 1250 1500 1750 2000 2250 2500

Size (acres)
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FIGURE 3.4 Scatterplot oprairiesize vs. floristic quality index fa9Flint Hills Tallgrass
Prairies assessed on FRINIR011/2012 The MPRC, which was assessed as a sintffa@e
praiie, had a indexof 40.34.
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FIGURE 3.5 Scatterplot of prairie size vs. percentmatdive species for 120 Flint Hills Tallgrass
Praires assessed on FRMRhie dashed line is linear fit line.

VEGETATION SURVEY AND MAPPINGOF THEFT. RILEY MILITARY RESERVATION
PAGE 27



FIGURE 3.6 Locations and grades of Flint Hills Tallgrass Prairies on FRMR in 2011/2012.
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