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Capstone statement

Wisconsin prairies are significantly reduced from their origimelsettlement range \WDNR 2017). Remaining
remnants are often small, fragmented and isolated making them vulnerable to environmental threats and
prairie-dependent species more susceptible to edge effects and genetic bottlenecks (Winter, et al., 2000;
Heikert, 1994). We will identify optimal sites for prairie restoration that will create natural corridors connecting
existing prairie fragments in southwest Wisconsin. We will assess restoration potential and identify sites by
intersecting historic prairie handaries, current land cover, and the habitat needs of a praiependent

species.

Introduction and background

Prior to Europeasettlement, tallgrass prairies covered 6% of thel a O 2 iard ArgaQtéday they cover less

than 1% and are of varying qugl(WDNRy, 2017). Remaining remnants are often small {30 acres),

fragmented and isolated making them vulnerable to environmental threats (Winter, et al., 2000; Herkert, 1994).
The threats to grassland communities are numerous. They incoiaeersion taagriculture development,

invasive plants, transportation projects, fire suppression, water quality issues and ecological simplification
(WDNR201%). Naturalgrassland communitieare also moderatelyo highly vulnerable to climate change

(WICCI 2017).

One approach to limiting fragmentaticgffectsis to connect isolated prairie habitats witbstoredgrassy

corridors. Restored habitat corridors not only add additional acreage, they also facilitate dispersal of plant and
wildlife populations, further guarding against genetic isolatowl extinction(Christie and Knowles, 2015; Beier

et al.2008 Haddd, et al. 2003t.ubchemo et al., 1991; Wilcox and Murphy, 1985

Restoration techniques vary with the community type, site factors, goals of the property owner, and cost.
Techniques for prairie restoration include prescribed burns, seeding, mowirlgchtr treatment, woody brush
removal, grazing, and tree clearingyDNR, 2015bRowe, 201 For wet and weinesic prairies, techniques can
also involve hydrologic alteration (Rowe, 2010). For tallgrass prairie restoration, barriers to restoration include
seed availability, drought, knowledge, access to more land to restore, neighbor constraints and economic
feasibility, the latter beingmost commorhindrance(Rowe, 2010).



There are eighbaturalgrassland communities in Wisconsin, including dry prairgmesic prairie, mesic
prairie, wetmesic prairiewet prairie, brackemrasslandind surrogate grasslar@dVDNR, 2015b)This project
focused on how to best conneatxistingfragmentsof dry-mesic, mesic, wemesic wetand dry prairie The first
three were traditionally onsideredtallgrass prairi§WDNR, 207).

The goal of this project was tnodeland evaluate corridors for thegfficiency and continuity, their economic
feasibility, and their ecological suitability for a focal SpedNe chosd Sy & f 2 6 Q HAMMadtaNMR &
henslowi) as our focal specieslenslow's Sparrovs a migratory passerine that uses prairies and grasslands
throughout eastern North America. It is listed as Near Threatened by IUCN Red List; listed as a Species of
Concern by the US Fish & Wildlife Service; is a state threatened sewdisted as a $ies of Greatest
Conservation need by the Wisconsin Department of Natural Resources. It hagleegiied as the highest
priority for grassland bird conservation in North America by Partners in Flight (PIF). PIF is advocating for
establishing large grakand areas for this species

Studyarea

Wisconsin is divided into J&ologicalLandscapegFigure 1based on the ecological features and management
opportunities(WDNR, 2015apur study areasthe Southwest Savanna Ecological Landscape, which includes
parts of Dane, lowa, Lafayette, Grant, and Green courifiemclude several more prairies into our analysis, we
included the far west portion of the Southeast Glacial Plains Ecological Landscegtal, the study area is

2,151 square miles (90% Southwest Savanna, 10% Southeast GlaciahRthaw)tains some of the best
remaining prairie remnants, which survived on the rocky hilltops and steep slopes during the conversion to
agriculture WDNR,2015). Prior to settlement, prairie covered approximately 18% and oak openings covered
approximately 30% dhis area(Firley, 1976)

The current lanatoverin our study aredas primarily agricultural with some pasture, forest and residential areas
including Dodgeville, Mineral Point and Mount Horg¥dNR, 2014). Active habitat management is conducted

by multiple conservation organizations and private landowners. The Wisconsin Wildlife Action plan (WWAP)
assigns management opportunity scores to natwommunitiesanddry prairie, drymesic prairie, mesic prairie,
surrogate grasslandsf t KIF @S G KS OF (S 3 2irtese BcologizadndBcape] WDNR,J2 NI dzy A
2019%).

The WWAP also assigns association scores to rare or vulnerable animal $pesiesas Species of Greatest
Conservation Need (SGCN). The Southwest Savanna Ecological Landscape has 82 SGCN that are highly or
Y2RSNI GSte aaz20AF0SR 6A0GK Ad Fa ¢Sft-fwoiardplantgpe¢idd/ b & A
have also beefound instudy areaincluding the state endangered prairie budbver (WDNR, 2015a).
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Methods

Our Conceptual Diagraoanbe found in Appendix A and our Implementation Diageanbe found in Appendix
B.

Creating corridor polygons

¢ KS 2 A& O 2 NaturklHeriSapevCOndervation programmovided a shapefile of athappedsand, dry, dry
mesic, med, wetmesic, and wet prairie sites in Dane, lowa, Green, Lafayette, and Grant coOngzsve
removedthe prairies outside of our study area, there wel®prairie remnantgyemaining The prairie polygons



were originallymapped in a variety of waysome were mapped to a quarter section, some were mapped as a
line and then buffered, and some were mapped to the prairie remnant borders. There were also several prairies
that had not been observed or swyedin more than 40 years.

Because of the conddn of the mapped prairies, we verified the polygons by overlaying them to 2010 digital
orthophotos(WROC, 20J@&nd eliminated areas with significant tree cover and agricultural fields. Ofthe
prairies in our study ared polygons wergemoved completelyl6were refined and®23 needed no revision.
Tablel shows the natural community types of prairie polygons remaining in the study area versus the original
layer.

Original| Removed| No Edits Refined Finished
Needed Prairie Layer
Dry 26 4 13 9 22
Dry-mesic | 9 1 6 2 8
Mesic 9 2 3 4 7
Wet 2 1 0 1 1
Wet mesic | 1 0 0 1 1
Total 47 8 23 16 39

Tablel: Number of prairies in the original and refined polygon layers grouped by natural community type.

To createcorridorshetweenthe remainingprairie areaswe used Linkage Mappé&sols developed for the

2 aKAY3d2y 2AfREATS || oA WHEWGsRigwdS coiinkatvityliadaly$eP10), A y 3
Theprogramconsiders resistance values and distances of pixels frorndfeareas beingonnecedto
determineleastCost Paths (LCPpetweenthe core aregolygonsOur projectusedland coverat the WISCLAND
2-Level 4 datdor the resistance layer and we groupadd reclassifietand cover types based on their relative
ease of restorabilityTable2, Figure 2

Our reclassification was based on the idea ttlaared tilled landis easier to convert to prairignan areaswith
invasive grasses and forthet would need extensivburning, brush removal and herbicide applicatibturtz,
2013; Rowe, 201@®ackard and Mutel, 1997%omeland managers havevenreported aspecificpreferencefor
creating prairies frontilled soybearfields(Rowe, 2010)We considered woody vegetation increasing in
difficulty from shrub to forest, and that developed lands and water bodies would be ranked most difficult.

D N


http://www.waconnected.org/statewide-analysis/

WISCLANDRandcover Type Relative Ease of Restoration Restoration Cost
Warm-season Grass Very easy 1
Cash Grain Very easy 2
Continuous Corn Easy 3
Dairy Rotation/Potato/Vegetable Easy 5
Hay/Coolseason Grass Moderately easy 10
Pasture Moderately easy 15
Buckthorn/Honeysuckle/Broaltaved Deciduous Moderately difficult 30
Scrub/Shrub/Needieaved Scrub/Shrub/Shrubland

Barren Moderately difficult 40
Jack Pine/Red Pine/White Pine/Aspen Forest/N. Pin Oak| Difficult 75
Black Oak/Red Oak/White Oak, Burr Oak/Central

Hardwoods/Sugar Maple/Other

Developed, Low Intensity/Open Water/Floating Aquatic | Very difficult 95
Herbaceous Vegetation/Cattails/Reed Canary Grass/Oth

Emergent/Wet Meadow

Developed, High Intensity Extremely difficult 100

Table2: Ranking elative ease of current land covegstorability to prairieas used in resistance layer.
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Figure 2 A closeup of the study area and the WISCLAND 2 reclassified landcover.

We setthree parametersin Linkage Mappewhen creating corridorsthe maximumdistancethe program
should look for prairies to connedipw many nearest neighbots connect and whether to pass through a
prairie polygon on the way to another polygowe ran the program using different maximum distances, and
ultimately decided on 6500 meters, which captd 35 of the 39%rairie remnants and created 2#hkages
(Figure 3)The remaining four prairies weisolated andseparated byat least10 km,which we felt would be
beyond the scope dfypical management goal€hanging the number of nearest neighbatisl not change the
results so we just usetl nearest neighborWe chose tdhave a corridor end whenever it hit a prairie polygon
because we were not considering corridors that included more than two praisiggrt of our ranking.



30

25

20

15

10

# of linkages created

1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 6,500

Linkage Mapper search radius (m)

Figure3: Number oflinkagescreatedby Linkage Mapper prograassearchdistance increased.

We converted the gneratedlinkagesinto leastcost corridos usingthe values of the cells assigned bipkage

Mapper at0.129% 0.2%4 0.84 0.7%%and 1.0%of the highestvalue These corridors represented the most
WNBaG2NI 6t SQ KFEoAdGlrd O2NNAR2NAB o0SG6SSy SEA&aGAYT LN
there were several methods used to create the corridor. The method refleetgoal of the projetcand can

include using set buffer distance, irsga cumulative kernel, or like us, selegta percent of the lowest cost

cells.Once we created the corridots the different percent cubffs, we converted them to polygonsiféurther

analysis.

Assesmg dficient and continuouvariablesused for ranking corridors

Each polygon was assessed using area to perimeter, restorability cell values total, and road Aleysstty.
LISNAYSGSNI FaasSaasSa GKS aSR3AAYSa &k ar@the valuesSof tie2alIdNdsiBe2 NID
the corridor assignetly our WISCLANExesistance layer. Road density was assessed by overlaying the roads

and summarizing the raster valuasingArcmap Zonal Statistiegithin the corridor(see Figure 4)
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Figure4: Visualization of road density and roads within a corridor.

Assessing@nomicvariablesused for ranking corridors

Each polygomasassessed based on its ease of restoration by criteria related to parcel ownership. Ranking
criteria includel number of land @aners across the polygon (lan@voership)and percent of corridounder

current easement/stewardship activity (Liét)owned by a conservation minded organization such as The Prairie
Enthusiasts (TPE), The Nature Conservancy (TNC) alihe D

Assessingustability for a focalspeciedor ranking corridors

Although individual territories of Henslow's Sparrow are often less than 1 hectare, the overall size of the
grassland habitat usually needs to be a minimurb®hectaredor the speciego utilize the patch consistently;
larger areas are likely necessary in isolated patches (Reinking, 2002; HerkertTo9@&jess whether a corridor
met this minimal requirement, weonsideredall corridors 55 ha or great@ssuitable and d corridors under

55 ha were considered not suitable.



Distance to current Henslow's Sparrow populations may also be a critical factor for disgess#n (1995,

cited in Herkeri(1998)) suggests that especially for small fragments, the distance be less than 1II6 lassess
GKSGKSNI I O2NNAR2N) gl a adaAadlotSs ¢S YSFad2NBR GKS RA
(WDNRunpublisheddata) to the Least Cost PathCP) of the corridors. If the corridor was &b or less from

0KS 1 Syat26Qa { LI NNRg QA& ;i tRedibtandefay greatkrithansll&d, thR @Bid6S R & dzA
was deemed not suitable.

Finally, studies indicate that individuals are lesslyilto occupy and nest within 50m of shrub or woodland
boundaries (O'Leary and Nyborg, 2000; Winter et al., 2@dfter, 1998). We assessed the corridor for how
often it became restricte@ NJ @& LJAto/le8<tiaR X00m in width. To accomplish this, we suead the length
of the Least Cost Path (LCP) when the corridor was less than (Eigume 5)
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Rankingmethodology

To rank the corridors, we took the values generated in previous steps and normalized the dega of the

proposed corridor We then divided the vaes into 5 Natural Jenks categories for perimeter to area,

restorability cell value totakoad density, the number of landowners, percent owned or managed by

conservatiorY A Y RSR 3INRdzZLJA 2NJ AYRAQGARdzZ £t & | yR | Systadc@tg { LI N
O2NNAR2NJ I YR |h&Wra fequice@entvefelsimpléBdalean evaluations.



Once the appropriate ranks were assigned, we combined the numbers. If a corridor was of the highest rank for 2
of the 3 variables in the efficient and continuous category, it prdeeeto the next step. The economic variables

were restrictive, so if a corridor was the highest rank for 1 of the 2 variables, it proceeded to next step. For the
SO02t23A0If 61Syatz260Qa { LI NNRBgsO O NRI 08 \GiallesitT | O2 NN
proceeded to the next step. The corridors that proceeded to the next step in all 3 categories, it was considered
uKS

G 6 S a i(iTable®shdwbtdp Ragkidcobridors and how they ranked. Appendix C has all corridors and
how they ranked

Results

Running Linkage Mapper using a 6500m search radius produdesh&4ost Paths (LCPJFigure6). From those

24 we were able to create 120 corridors by applyingfthie cost weightedcut-off valuesat 0.125%, 0.25%,
0.5%, 0.75% and 1.0fr each of the 24 corridors.
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Figure6: Location of the twentyour corridors at five costveighted value cutoffs.
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Theinitial Linkage Mapper outputaster coveredhe entire study areawith each LEneedngrefining (Figure?),
which was not practical asmanagement toal As discussed in the methods sectios, trimmed the raster
output to five value cutoff widths (0.125%.25%, 0.5%, 0.75%, 1.0%), andverted theresults to polygons
(Figuress, 8). The area covered kgll twenty-four ofthe largest corridor polygons (at the 1.0% value cutoff) is
19344 acres; the area covered by tieenty-four smallest polygons (0.125% cutoffdis83 acres.
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Figure7: Linkage Mapper output showing pixel values increasing from green fevitdgreenbeing the most
efficient routebetween prairies regarding landcover restorability.
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Figure8: Closeup of corridor cluster with least cost patpercent cutoff boundariesand core prairie locations.

No corridors were the highest rank for all the variables. Only 3 corr{tiotded in Table 33howed up in all 3
categories (efficient and continuousgonomic and focal species suitability) with looking at 2 out of 3 or 1 out of
2 variablesTable3). Table3 also highlights the corridors that ranked highest for individual categories.
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