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INTRODUCTION

THE IMPORTANCE ORANDSCAPECONNECTIVITY

We understand the critical importancéaccess for our communitiesour families, anaurselves to
basic resourcesliverse andesilientlivelihoods anccommunitiesandhealthy (and healtgiving)
environmens. We strive tcsuitablylocate ancconneciour humarlandscapeto provide this access #il.
Similarly, wildlife communitiediving in the natural landscapesound usely ona mosaiof diverse,
healthy, and connected natuhabitatsto survive, thrive, angersist.

Movement ofanimal species within and between
priority habitatss necessary for their survivadith
increasing habitat loss afithigmentatiorfrom
developmenandroads,along withother threats
related to environmentahange, wildlife species
needan intact, conngted network otuitable
habitats, movement corridotsandwildlife crossings
that maintain ecosystem functions and processes |
(Rudnick et al. 2012)«ithout suitable habitats arel
connected natural landscapeldlife populationsand
natural communitieslecline andcannot persist
(Crooks and Sanjayan 2006)

We depend on tlseecosystemdooi conserving
and onnecting wildlife habitatésuch as in Figure 1)
not only benefits wildlife populations but also
supportsative plants and pollinatorselps maintain |
cleanwater andhir, reduces hazards such as floodin
and urbarheaing, supports public healthnd
recreationandhelpsdrive our local economy
(through, for exampleyorking farms and forests)
(Mitchell et d&. 2013 NRCS 2004

e
i

KEEPING THENATURALLANDSCAPE ol —— :
Figure 1. Riparian forestd habitat along the Little

CONNECTED River inLittle River Regional ParkDurham County,
NC. Photo credit Celeste Burns.

Extensive biological inventorgndconservation

planninghave fueled decades sificcessful land, water, and biodiversity conservatidurham and
surrounding countiesncreasingly, is work hadeeninformed bythelandscape conservaticapproach
focused orpreserving thecological integrityof our remaining natural landscayi®y keepingthem
functionally connectedor wildlife, natural communities, and ecosystem procesdes approach
recognizes that a connectietidscapéncludes a mosaic of higiguality, natural and emi-naturalhabitat
areas, connected lmgovement corridorghat mayalsoincludeworking farms and forestpublic and
privateopen spaceandi cruciallyi road crossing structuréwildlife crossing$ that enable safe wildlife
passage&vithin and between habitat areds the North Carolina Piedmornhelandscape mosaic includes
habitats in riparian corridors, floodplains, and upland areas that connect ecosystems within and between
watersheds.
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As part of its mission,ite Durham County Open SpaPeogramfocuseson the protection of key open

space propertiesince the early 1990s with the development and adoption of the New Hope Corridor

Open Spac#lasterPlan(Coulter Associates and New Hope Corridor Advisory Committee 1991)

protection has focused on habitats anaperties that connect thein developing te New Hope
Corridor Open Spacgel an more than 30 years ago, t breatingdvi sor )
an open space corridor linking the Eno River State Park, the New Hope Creek, Corps Lands, and the
growing communities of Durham and Chapel Hi ll éo

Subsequent open space plans, coordinated by Durha
prioritization of habitat and wildlife corridor§ hes e pl ans are i mpl emented by
Program, housed ithe Open Space and Real Estate Division oDiwam County Engineering and

Environmenéal Services Departmenthe Open Space Program uses the gpace planslong with

currentdata from theéNorth CarolinaNatural Heritage’rogram(NCNHP), regional water quality parcel

analyses (City of Raleigi€ity of Durham), other community and conservation metrics daal

provided by projects such as thisedo guide prioritization of protection projects

In Durham and surroundireyeaslocal governmentdand trustsstateand nationahgenciesand
educational institutioneave invested countless hours and financial commitment to proigcttant
wildlife habitatareas including manynatural areaprioritizedby NCNHP (20223, b) andthe North
Carolina Wildlife Resources CommissicdGWRC 2015 2020Q. Thesenaturalareas alsgerve ampen
spaceparks,and green refugdbat arevalued and beloved lgommunities in this rapidly developing
region,but their longterm sustainabilityand resiliencelepend on their connectedness w#dthother
and with habitats in surrounding regiods Durhamandthe surrounding communitiesontinwe to grow
and developthesewildlife habitas and theconnectiondetween themwvill not be maintained without
intentionalefforts to identify them and ensure their protection.

MAPPING A CONNECTED LANDSCAPE FARURHAM COUNTY

Landscape connectivity analgsiims to identify wildlife habitat areas, how they are connected for
wildlife movement, and landscaevel priorities for conserving, managing, or restoring a functional
habitatcorridor networkthat will help ensure lonterm persistence of biodiversjtgcosystems, and the
beneficial services they provideesults otheanalysiscanhelp answekey questiongTable 1)and
inform effortsto maintainand improe landscape habitat connectivity.

Table 1.Some key questions informed by landscapnnectivity analysis

Where are the important habitat areas and potential movement corridors in this landscap
Which habitatcorridor pathways are most important for maintaining a connected landscay
Where is landscape resilience supportedatigrnative movement pathways?

Which pathways are vulnerable because of, for example, connectivity-pivicits or potential
gaps in connectivity?

Which habitat areas are isolated from other parts of the landscape?

Where might restoration support incread wildlife movement and landscape connectivity?

To identifyaprioritized habitatcorridor networkfor the Eno River andordan LakeNew Hope

watershedsa landscape connectivity analysis was conduasgaiart of the 2019 ErAdew Hope
Landscapeonservation Plan (Tuttle et al. 201@&hichwasd evel oped with funding fr
Green Growth Program and Orange CouBgventeemrganizations, including the Durham County

Open Space Programame togetheover concerns about the pace of developraadthabitat

fragmentation affecting these watersheds devklopedhe planto help inform conservation priorities,
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land use decisiemaking, and transportation infrastructure siting and improvements. This collaboration
was also intended to foster coordtion on shared landscape conservation goals that require planning
based on ecological systems rather than jurisdictional boundaries

However, theEno River andlordan LakeNew Hope :
watersheds cover only portieof western and B
southwesterurhamCounty(Figure 2) As a result, /
the Durham County Open Space Program obtained /
fundingf r om t he Bur t 6 siderBifg e s /
priority wildlife habitats and connections between [
themfor the entirety of Durham Countyhe Durham [ R
Landscape Connectivity Analysigpdates andxpands
the EneNew Hope analysit includeadditional /
portions of the Upper Neuse watershed and provide o fer %
habitat connectivity datdnat encompass all @furham e
County Theobjective of tke analysids to identify and Falls Lake

map priority wildlife habitat and corridors connecting BURHAM ol
a network of natural communities and species f Middle
populations, within and between the Upper Neuse a / e
New Hope watersheds. / /

Flat River

The analysisfocuses on the habitat and movement B Everett

needs of developmesensitive terrestrial wildlife e Crabired ™~ </
specieknown tooccur in the project argauch as the !'/ C'ee? ) %
EasterrBox Turtle, Figure3), identified from NCNHP [ _/’
data(Ratcliffe 2020) andthe NorthCarolina Wildlife TR 0o 25
Action Plan(NCWRC 2015,2020. Theanalysis
brings together principles frotandscape&cology
scientificknowledge of speciébiology and ecology, data on landscape conditions in our area, and
currentGIS-based connectivity modeling techniques to inform the anakmisdvisory committee of
local ecological experts armbnservatiorstakeholders supported completion of the midjgrough

regular consultation

Figure 2. Durham County watersheds

The resulting connectivity dataset, when combined with
other natural resource data, will assist with planning and
prioritizing land, watequality, and habitat protection
efforts in Durham CountyThe results of the analysis are
specific to Durham County and can assist with County
wide land use planning and environmental policy
development, particularly for the Durham Comprehensive
Plan(https://www.durhamnc.gov/346/Comprehensive
Plan) and sibsequent ordinancdgloreover,sharing
resultsof the project with the communityill help

: S increase understanding of the importance and relevance of
Figur_e 3. EasternBoxTurtIe (Terrapene Durham Countyds conservation al
carolina). Photo credit N@/RC. and their connections across the landscBpeausehe
project area includes the Upper Neuse dordlan LakeéNew Hope watersheds, the results provide an
updated dataset for the ENew Hope Landscape Conservation Rlauttle et al. 2019as well as data
that may be useful for portions of surrounding daswithin the Upper Neuse watersked
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THE UPPERN EUSE ANDN EW HOPE WATERSHEDS

Durham Countys inthe Eastern Piedmont of North Carolwwéhin theNeuseand Cape Fear River
basing(Figure4a). TheCounty spanthe northeast portion of the Jordan L&&e w Hope Ri ver (@AN
Hopeodo) wat er ortoasoftheUpperNeusemaietshedsiicludingEno River, Little River,
Flat River,Upper and Middle Falls Lakend Crabtree CreglFigures 2 and4b). These watersheds also
coverportions ofneighboringChathamGranville,Orange Personand Wakecounties
@ - N (b) e %
( % _k‘\\b\w\v 3 PERSON )
! 7/ GRANVILUE
Figure 4. (a) Theproject area(darkest gray) f !
within theNeuse and Cape Fear River basins of !
North Carolina. b) Project area watersheds with / E
existing conservation lanti§NCNHP 203). [ L A
The Upper Neuse and New Hope watershed D e g STl
(fithe Project Aread) are home to ecologically | 7* g
significant forests, wetlands, and other habit: { .
that support a rich diversity of plant and |
animal species, natural communities, and P
wildlife habitats. In these watersheds, the I, e Y« e
NCNHP has identified14 Natural Heritage ’ z
Natural Areas (NHNA)38 of which arein
Durham CountfNCNHP 2022). NHNAs are > g
terrestrial or aquat A s :z’_zzizsmer
biodiversity significancé due to the presence ' S
of rare speciegxemplarynatural éf"\, Jordan Lake-New
communitiespr important animal Hope;vatershed
assembl agesad). (NCNHP i
Thirty-eightnatural communit types
recognized by NCNHP occur in the project a@&@of which occur in Durham Caoity (NCNHP 2@2b).
Natur al communities are defined as Adistinct and
ani mal s, bacteri a, and fungi naturally associated
(Schafale 2012). Natural communitiesDarham County and throughoilte project area span upland,
riparian, and wetland communities, including but not limited to several types -tfickay forest,
upland depression swamplabase glades, hardpfomests bottomland hardwood forests, rich riwes
slopes, heath bluffs, mesic mixed hardwood forests, numerous riparian forest varidmtere(NCNHP
202% , Schafale 20125 chafale and Weakley 1990). These natural communities provide habitat for a
number of rare plant and animal specigatiiterrestrial and aquatic) and support a rich fauna of birds,
! Conservation landas used in this report refer CNHP Managed Areas (2023) designated as having some level
from conversion of natural I an

of permanent protection
document for more information, available frértps://ncnhde.natureserve.org/Help
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mammals, amphibians, reptiles)d many other wildlife taxonomic groups (North Carolina Biodiversity

Project NCBP2022).

Local, state, and national agencies, land trusts, universities, and private landowners (such as Durham and
surrounding counties, Eno River State Park, Eno River Association, Triangle Land Conservancy, North
Carolina Plant Conservation Program, Duke Unitgrdorth Carolina Botanical Garden Foundation,

UNC Chapel Hill, US Army Corps of Engineers, and others) hold thousands of acres of wildlands and
natural open space in the project area (FigbjeSince he Durham County Open Space Program was
formally aeated in 208, the County has preserveder 3600acres ofpermanent conservatidands for

habitat protection, water quality protection, working Igrahd recreation (Figui®.

CHATHAM

I

GRANVILLE

City of Durham
[__1 Watersheds

Durham County Open
_1 Space Lands &
Easements

Other Conservation
Lands

Durham Open Space Plan
Areas
Downtown 2014
East Durham 2007
Little River 2001
New Hope Corridor 1991
Urban 2017

0 2.5 5
— — \lileS

Figure 5. Durham County Open Space lands, easements,

planning areas

More detail on the significant biodiversity,
natural and environmental teaes, and
history of the project area may fmeind in

N C N H mhatwal area inventories for
Durham andhdjacentountiesongoing data
collected and managed by NCNHP
(https://www.ncnhp.org/dayathe NC
Wildlife Action Plan (NCWRC2015,2020,
the Durham @GuntyOpen Space Planand
as®ssmentsor specific sitesadjacent
jurisdictions,or the region
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BACKGROUND

WHY WE NEED LANDSCAPHABITATCONNECTIVITY

Movement of wildlife within and betwedmabitats is essential for the shtetm and longerm survival

of individuals, species, and populations. Animals need to move across the landscape to find food, shelter,
water, and mates, as well as to maintain genetic diversity and adapt to climate (@@sgove et al.

2018). However, as human population density increases, the natural contiguous landscape is fragmented
by devel opment into smaller, isolated paté6hes or
Roads and development carake wildlife travel difficult or impossible (National Research Council

2005), while smi-natural landscapes such as working farms and forests are more conducive to movement
by some specieNCWRC 2017. In North Carolina, as elsewhere, habitat loss saghfientation are

caused by changing human land uses from natural anensganal to developed land uses.

Undeveloped Urban

Figure6.Repr oduced from Washington Department of Fish an
undeveloped to urban gradient...The bottom panel highlights how forest habitat (shown here in green)
decreases, and how forest patches become smallerandimerggde r sed as devel opment i nt

In addition to direct loss of wildlife populations from conversion of habitat to human land uses,
development actions such as land clearing, development, antiuibdithg (along with resulting

increases in tféic volume) can be understood as stressors that negatively affect develegansitive

wildlife populations, overall biodiversity, and ecosystems (Washington Department of Fish and Wildlife
2009) (Figurer). For example, along New Hope Creek in Durhamii@@p, habitat fragmentation caused

by US Highway 15501 creates an artificial edge to the forest thatsattehals the movement behavior

of wildlife species that are wary of open or developed areas h@higat edgealso contributes to habitat
degradabn and increased threats to wildlife (such as predation by other species) through changes in
natural community composition and structure, as the road carriesleggadent (often nemative and/or
invasive) plant and animal species into the bottomlandW@od forests in the floodplain.

A Landscape Analysis for Wildlife Habitat Connectivity in Durham County , North Carolina 9



In addition to these and othedge effectsf habitat fragmentation (Hilty et al. 2006, 2019% Highway

15501 is a direct cause of mortality for wildlife that try to cross, and the road creates a behavioral or
physica barrier for less mobile animals that will not cross a paved road or cannot cross a road with curbs
or other structures (National Research Council 2005). Over time, loss and isolation of habitat, blocked
animal movements, and increased mortality conteibaitdecline of wildlife populations (Haddad et al.

2015).

Connectivity Biological Components:
e Daily movements
...................... e Seasonal movements to breeding, reproductive,
g \ summer, and winter habitats

i E e Dispersal
! Development Action: ]
E e land clearing E
s e Development ! STRESSORS
; e Roads R S S S g
E e Traffic E - 4 ~
i i
: 4 Habitat Effects Road Effects
N -/ e Habitat loss e Road corridor barrier
e Habitat change e Road effect zone
e Habitat fragmenta-
. tion )
A 4
(" s 2
Potential Wildlife Effects
e Blocked daily, seasonal, and dispersal
movements
Increased daily, seasonal, and dispersal mortality
Species diversity declines because suitable
habitat is no longer available
: v
Potential Wildlife Population Impacts \ Biodiversity and Ecosystem
e Reduced abundance Effects
e Loss of genetic diversity Reduced native species
e Increased genetic isolation diversity
e Fragmentation of local populations Loss of ecosystem functions
e  Stochastic (random) small population effects performed by species
e Vulnerability to stochastic environmental events
e Decreased population persistence

b 4

Figure7.Reproduced from Washington Department of Fish
wildlife from |l oss of connectivity in zjcerveelﬁnp@rd I
area of i mpact extending beyond the roadway and i

Ultimately, local wildlife populations and species diversity are not sustainable in a landscape with

isolated patches of habita@ooks and Sanjayan 2Q8addad et al. 2015). Interconnected networks of
habitat are necessary for maintaining wildlife populations, natural communities, genetic and species
diversity, and natural ecological processes (Bennett 1999, Cosgrove et al. 2018). Maintaining connectivity
of natural communities and ecosystem processes also benefits humans by main¢siefivigal

ecosystem servicesuch as clean water and air, native plant and pollinator diversity, carbon sequestration
and climate regulation, benefits to our local economp(thh working farms and forests, recreation, and

10 A Landscape Analysis for Wildlife Habitat Connectivity
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tourism), benefits to public health, and more (Millennium Ecosystem Assessmenh@dgll et al.
2013,NRCS 2004

In fragmented landscapes, habitat connectivity can be achieved through naturally occurring or created
habitatcorridors (GilberttNor t on et al . 2010), defined as fApatch]
or more other natural habitat patches, pjovin g habi t at for ani mals as they
2012) (see Appendix B: Glossary for more detailed definition). Corridotinclude crossing structures

that enable wildlife to cross barriers such as roads, reducing wildlife collisionsehiitias (Bennett

1999). Corridors allow wildlife populations to move to meet daily and seasonal resource needs, to

interbreed with other populations, and to colonize new or former habitat areas (such as after recovery

from disturbance or disease) by in@ieg the potential for dispersal from one habitat patch to another

(Hilty et al. 2006 NRCS 2004). Maintaining habitat connectivity reduces the susceptibility of wildlife

populations and species to decline and local extinction that can occur througianigles the

deleterious effects of increased predation, disease, and natural catastrophes when there are no avenues for
escape or recovery through movement of individuals between populations and habitat areas (Rudnick et

al. 2012).

TRANSPORTATION PLANNING-ORWILDLIFE

Roads contribute to wildlife habitat fragmentation aftéenfunction as barriers to wildlife movement or
sources of wildlife mortality from wildliferehicle collisions (WVC) (National Research Council 2005)
(Figure8). In the US, over one iition vertebrates are killed each day due to WVC (Bissonette and
Cramer 2008n Ernest and Sutherland 2017). Human safety is also at issuaeaitly60,000animat
related vehicle crashes recorded in North Carolina from® 802@1 (even with reduced affic volume

in 2020 due to the COVH19 pandemig)causingl1 human fatalitiesnearly 2700njuries, and more

than $73 million in damages@owhig 2022. Durham, Orange, Chatham, and Wake Counties ranked in
approximatelthe top onehird of NorthCarolina counties for number of anirralated crasheduring

this period

Pollution

Barrier effects
Traffic mortality

AN
\\S.\‘ Corridor/
Dispersal
Corridor! ~\$\\\\ ] Habitat transformation _\&\\\"\\

Dispersal

Predation

Disturbance/
Road effect
zone

Avoidance/
Edge effects

Figure 8. Schematic showing the primary effects of roads on wildlife speci
populations (reproduced from National Research Council 2005).
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Wildlife crossings, including underpasses, overpasses, and wilddifelly culverts, can facilitate

wildlife movementsand have been shown to reduce WVC (Clevenger et al.ig@hest and

Sutherland 2017). Indeed, properly designed wildlife crossing structures installed or retrofitted at priority
locations within the landscape are a necessary component of a landdutatedtaidor network that
functions to maintain wildlife populations. To determine where wildlife crossings should be prioritized
and what type of crossing is most suitable for a
requirements, and ldscape corridor data are required (Huijser et al. 2008). Other road design elements
such as guard rails, fencing, and vegetation barriers are also important considerations for designing
successful wildlife crossings. As our understanding of wildlife moverbehavior and wildlife use of
crossing structures improves, detailed structural specifications and implementation guidelines for
effective crossing structures are increasingly available for different wildlife taxonomic groups (such as
mammals, turtles,rcsalamanders) (Clevenger and Huijser 2011).

North Carolina hagearly 80,000niles of roadgErnest and Sutherland 201@ndas of 2@2, the NC
Department of Transportation (NCDOT)dhastalled or modified approximately3 crossings for

wildlife statewidgNCDOT 2023. The improved US 1501 bridge over New Hope Creek (Fig@e

installed in 2007, is an example of a transportation improvement project in the project area that included
modification of the bridge height and length to improve its use as a wildlife undefpadgses from

camera trap data show thihe new bridge has increased safe passage under the highway for a variety of
wildlife species (Ron Sutherland, Wildlands Netlymers. comm.).

) { ! 4 h ot ‘H ot
Figure 9. The improved US 1501 bridge over New Hope Creek in Durham County, NC. Photo credit Ron
Sutherland, Wildlands Network.

In 2017,Ernest and Sutherland produced a statewide map of roads that apgibigi candidates for

wildlife crossing structures to mitigate WVC, based on data from NCDOT on traffic volume, WVC, and
road structural characteristiddore recently, withincreasedederal fundingavailableto supportwildlife
crossinginfrastructureand improvementsSutherland et al. (2022) identifi¢lle highest prioritycrossing

sites for North Carolina, includingsites in the project are@iheir data, in combination with thesults of

this project and other conservation data layers, provide an opportunity for NCDOT and local governments
to integrate wildlife crossing structures into transportation improvement projects at selected locations
where they will be most effective foeducing WVC, promoting landscape connectivity, and helping to
maintain healthy, diverse ecosystems.

12 A Landscape Analysis for Wildlife Habitat Connectivity



THE DURHAM L ANDSCAPECONNECTIVITY ANALYSIS

APPROACHAND TOOLS

This projectbuilds on the previous EAdew Hope Landscape Conservation Project, wheherally

foll owed the steps outlined in NatureServeds Land
Practitioner's Resource for Assessing and Planning for Habitat ConnéctivifyF 10g u r e
(NatureServe/Landscope America 20I)llowing the approach used in the Edew Hope project, this

project used a spially explicit, GISbased approach toap habitat areas, identifprridors and analyze

connectivity in the project are®/ithin this broad approach, a variety of methods and tools exist to
accommodate different objectives and scales of analysis (see examples at Conservation Corridor:

Programs and Toolsitps://conservationcorridor.org/corridtwolbox/programsandtools)).

_ - Figure 10. An outline of the Landscopeamerica Roadmap for
T T T Assessing Connectivity (Reproduced from NatureServe/
Landscope America 2019).

Based on the scale of the project areaptiogectobjective,

and the need for compatibility with other planning tools, th
projectused resistanesurfacebased connectivity modeling
(Wade et al. 2015) to identifylabitatcorridor network

across the project area, defined as a connected set of discrete
wildlife habitat patchesindleast cost corridorbetween

them (Figurella). Leastost corridor mappingetherington

206 Wade et al. 2015) wuses knowl e
needs and movement behaviors to map pathways of different
relativemovement cogbr a species across a given

landscape, usinga@st surfacdor resistance suate) that
excludesmovement barriersRather than usingsingleleast

cost path a cost threshold is used to identify the areas of
lowest movement cost (least cost corridors) connecting pairs
of discrete habitat areas (Wade et al. 2015) (Fidting.

Least cost corridors are intended to represent areas that, over

. 1 - Characterize Goals and Scope

@ . 1dentify and Engage Partners time, are most hospitable or conducive to successful
movement of a species between habitat areas. For example, a
= Identily Targetsiof Sonnactlly Hlanning SpottedSalamander living in a moist forest habitat may

typically stay within several hundred meters of its breeding

. 4 -Ch terize Biol d Ecol . . . .
SCTn B RN pond; however, its offspring may disperse several kilometers

@ 5. ientity Barriers to Connectivity across the landscape to find mates and new breeding ponds
(NatureServe 2019c). For thdgspersalto be successful, an
® 6. choose Modeling Approach and Tool(s) individual salamander must choose a movement path that is
safe (from predation by other species) and has environmental
7 - Develop Model Inputs conditions it can tolerate (sufficient moisture, sufficient food

and shelter for the journey, or a relaty short journey
between habitat patches). The salamander may actively avoid

8 - Review and Validate Results

@ - writoiierann ST REss moving into or across areas that it perceives as threatening
(roads with traffic) or inhospitable (open fields or dry, sunny
. 10 - Incorporate Into Decision-Making conditions), and will be unable to move across atteasit

cannot physically traverse (a barrier across or alongside a
road or a builtup areq. A particular least cost corridor will
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preferentially include any areas similar to the salamander's habitat (whether small or large) and will
exclude movement ba@ers and minimize expanses of threatening or inhospitable habitat. Over time, a
connected landscape of habitat patches and functional least cost corridors can promote successful
movement of individuals between a network of populati@metapopulatiop(Gilbert-Norton et al.

2010), which ultimately supports lofigrm persistence, health, aresilienceof species and ecosystems.

(a) #"

(b) Least cost path

Habitat
Patch A

Habitat
Patch B

Least cost corridor

Figure 11. (a) Depiction of a habitatorridor network with

habitat patches in dark green and corridors in ligineen

(reproducedrom Rudnick et al. 2012). (b) Two habitat

patches connected by areas of lowest movement cost for a
b given species across a cost (or resistance) surface, defined by

a threshold of maximum movement cost.

To create théabitatcorridor network, Tuttle used ArcGIS 10.4 (ESRI 80ArcGIS Pro 2 (ESRI
2021), the GeoHAT Toolbox for ArcGIS (Geospatial Habitat Assessment Toolkit) (Fay 28&2),
PachConnect Toolbox for ArcGIS Pro (Fay 202dystomized ArcGIS models andtRgn scripts
developed by Tuttle (unpublished), and NetworkX (software for network analysis using the Python
programming language) (Hagberg et al. 2008). During the analysis proce&dyigary Committee
reviewedand provided guidance alata inputs anthtermediate results.

PRIORITYSPECIES AND HABITATS

The project focuses on connectivity for preservation of terrestrial wildlife spaaiesal communities,

and existing conservation lands. Building on biodiversity and habitat assessments develop¥dily NC

and NCNHP, therojectfocuseson priority speciegandtheir habitats)dentified in the North Carolina

Wildlife Action Plan (NCWRQ2015,2020 and i n NCNHPO&6s List of Rare An
Carolina (Ratcliffe 200) . Hal | 8 s plaedscape/Habitamvnolicator Guild&HIG) (Hall

2008, 2009, 2018) helped focus the project on the function and movement of speciesimglamsator(

guilds) within and between habitat types in a landscape network. In the LHI@rark, species are

grouped into guilds by similar habitat needs and responses to habitat fragmentation and development.
Because of their sensitivity to fragmentation, these indicator guilds can represent the conservation needs

of many species that rely dinese habitats or, put another way, that collectivggyesenthese natural
communities. Hal | 6s wor k o northCGaroliGaHallo2008,1200@, 20E8 st er n
informed the definition of priorityndicatorguilds andtheir associatetiakitatsfor the project area.

To identify thepriority species anéhdicatorguilds known to occur in the project area, speligs and
occurrence data were compiled franmumber obourceqTable2).
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Table2. Species lisand occurrence datased to identify priority species aimicator guilds for the project area.
Species list odataset Date
b/ b | Lis©Qdd Rare Animal Species of North Cardietcliffe) 2020

b/ 2 wLigaf Species of Great&dbnservation Nee®GCIN Taxa Team Evaluation Results 2020, 2015
and Terrestrial Species Habitat Associati@ppendices to the NC Wildlife Action Plan)

NCNHR Blement Occurrence database 2021, 2022
I Fff Q& &LJS O A, SonpileddzanvaRoudsbuiickespimcidihg NCNHP county 2017
inventories and the NC State Parks Natural Resources Inventory DataBdBe (N
North Carolina Biodiversity Project (NCBP) 2022
HerpMapper 2021
Box Turtle Connection (NCWRC) 2021
Piedmont WildlifeCenter (Turtle Trekkers project and fauna database) 2021, 2018
Camp Butner Training Center faunal survey (Jackson Group) 2019
Herpetofauna of the Duke Forest (Duke Forest Teaching and Research Laboratory) 2020
Julia Geschke and Kendra Sul{parke Uniersityformergraduate students) 2019, 2021

EncNew Hope Group members: Deborah Fowler, Bo Howes, Brooke Massa, Olivia Munz| 20172022
Pyne, Bradley Saul, Pete Schubert, and Allison Weakley

Community members: Suzanne Cadwell, Tom Driscoll, Barbara Driscoll, Phil May, and Bg 20192021
Stenross

Contributors to iNaturalist.org 2021

TheNC Wildlife Action Plan(with its appendicésprovides a list of Species of Greatest Conservation

Need(SGCN? andKnowledge Gagspeciesknown to occur in the Piedmont of N@d, whergossible

relates species td a | duifil fabitats for the Eastern Piedmont redid€@WRC 2015,2020) County

level occurrencef or NCNHPO&s rare and summaized Hy species i Ratclifiex | spe
(2020) anccan bedownloaddby county(https://www.ncnhp.org/data/speciesmmunitysearch. For

the EneNew Hope projecthe NCWRC and NCNHRBpecies lists were combined, and inconsistent

species taxonomy was corrected. This combined species listpdated for the expanded project area

andused to filter all availale georeferenced species occurrences (from the additional sources listed

above) within the project ard@undary yielding a list ofpriority animal species known to occur in the

project area. The final species list incldamly terrestrial species knowta occur in the project area

within the last 30 years and with yeaund residenor breedingoopulations in the project area.

Classification of species into habitat guilds followed the classification designated by Hall in his work on

LHIG (Hall 2008, 2@9, 2017wi t h some wupdates derived f2rom Hal l 6s

Eighty-nine priority terrestrial wildlife species in more th&b habitat indicator guildsvere identified for
the project area (Appendix C). Based on the desire to identify speaifitat andccorridor areas, the
availability of spatial data for mapping habitat, and other methodological constcaimt&ctivity
analysis and mappingcludedhabitat types for three guilds. The three ghitbitatsbroadly encompass
wet-to-mesicand mesid¢moist) hardwood forests, ditg-wet hardwoodaindmixed hardwooepine
forests, and sparsely settled forested areas. Collectively, they include a i&@&drodstrial wildlife
indicator speciesl4 of which are no#flying specieghatrely on grounebased habitat connectivity.

The three guild habitat types are often spatially nested on the landsioamxample, as floodplain or
riparian forestgFigure12a) that aresurrounded and connected by adjacent upland fofféigisre 2b)

2 SGCNfor North Carolina and the southeast region are included; regional SGCN are desigrthieGbytheast
Association of Fish and Wildé Agencies (SEAFWAJNCWRC 2020).
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and in some areagmbedded in or adjacent to sparsely settled landscapes with a mix of natural and
working forests These three habitat types encompass most of the remaatinglrhabitagin the project

area as well as some managed forests that can support native wildlife populations. Many localized habitat
types, such as wetlands (Figuicll are further nested within the three selected habitat types, supporting
additionalpriority wildlife speciegAppendixC). In addition,many priority aquatic communitiesd

species identified by NCNHP and NCWRC arebedded within or associated with the three selected

habitat typesAs a result, conserving and maintaining connectifdtythesehabitats will supporthe

persistence aiany additional terrestrial and aquatetural communities and wildlife species.

o ¢ ' B { e

Tl o gty A RS e NN R S
Figure 12. (a) Riparian hardwood forest along the Little River
in Durham County, NC. Photo credit Jane Korest.Up)and §
hardwood forestilong the Eno River in Durham CounBhoto ;
credit Julie Tuttle(c) Bottomland érested wetland along New
Hope Creek ilburham County. Photo crediteleste Burns.

Biological and ecological information fguild species on the final list was compiledmarily from

i nformation i n Bi enabledbiodivasiytinfornieisreanageanérg systeenlfwhich
includes NGspecific data from NCNHPNatureServe 2019alsopublicly available online by species
from NatureServe Explorét.0 at https://explorer.natureserve.gyghe NC Wildlife Action Plan
(NCWRC 2015,2020; and NCBR2022). Where speciekevel information was not available,
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information was compiled for tielement Group (NatureServe 2019d) to which the species belongs.
EachElement Group represents species that are related taxonomically, functionally, or by habitat and that
have similar habitat needs and movement behaviors.

CONCEPTS PARAMETERSAND INPUTS

Resistancesurfacebased connectivity modeling, a common approadhl®basedconnectivityanalysis,
involves conceptualizing the landscape as habitat, barriers to movement, and a cosiosudaistance

surface) intended to represent speciesd ability t
Types ofhabitat can be distinguished and assigned higher or lower movement costs, s dietance
t hat species can move on the |l andscape can be spe

movement needs, limitations, and behaviors. Potentiaboogrican be identified and overall landscape
connectivity assessed from this mapping based on the quantity and arrangement of habitat types and
barriers, and the ease, difficulty, or obstruction of movement over the cost surface.

Habitat. For this project, we used the concepts of suitable and unsuitable hahitfinedy

NatureServe and the Natural Heritage Network (NatureServe 2019a, b). The landscape was divided into
habitat suitable for occupancy (by individuals or populatisngable habitak, habitat unsuitable for

long-term occupancy but suitable for movemaniguitable habitd), and barriers to movemen

Suitable habitat was further divided irtabitat patche$ contiguous areas of suitable habitat above a

size thresha 1 and smaller fragments of suitable habitat dispersed on the landscape. Habitat patch size
thresholds for each guild (Tak# were determined from information on home range size, daily and
seasonal movement behaviors, and habitat characteristics é#sspe Element Groups as compiled in
Biotics (NatureServe 2019and other source$Vhere habitat patch size differed for species or Element
Groups within guilds, the more limiting (larger) patch size was used.

To classify the landscape of the projectargo suitable and unsuitable habitat, we usedEgtigting
Vegetation Type layer (EVT) from the 20LBNDFIRE vegetation classificatioas the base land cover
layer (LANDFIRE 20163). For the publicly released versiohEVT (LANDFIRE 2016b)the

LANDFIRE teamapplied a postlassification ruleset that reduced the level of useful information for this
project To address thissue, LANDFIRE generously provided the original modeled EVT layer for use in
this project.The EVT layer was modified wittegeral 2019 National Land Cover Database layers
(NLCD; Dewitz and USGS 2021): NLCD Forest Disturbance Date was usgatitae EVT withareas of
forest conversion between 2016 and 20R&8ad location errors in LANDFIRE 2016 were corrected using
theNLCD 2019 Developed Impervious DescriptandNLCD 2019 Land Covelayers.In addition, the
vegetation classificatiowithin several land parcels in Chapel Hill (the Greene Tract) was updated using
vegetation types mapped in 208y Terra 202

Vegetation typesepresenting suitable or unsuitable habitatpfiority species in each guild were

identified from information in reports by Hall (2008, 2009) and in Biotics (NatureServe 2019c) 8J.able

The modifiedEVT land cover classedlatureServe 204, 2018) werethen matched to these vegetation

types. This habit atanderfieldsisgMal Kk @ swes evaloiulsr ana@gi ng
for the project area (from fingesolution aerial photography than that used for the EVT 30 m x 30 m
classification along withthe locations of guild species occurrences compiled for the project area.

The resulting habitat classification was refined and updated using overlays of floodplains from the NC
Floodplain Mapping ProgramNCFMP 2021), wetlands from the National Wetlands Inventory (NWI)
(US Fish and Wildlife Servic2021), floodplain andiparianareasromTh e Nat ur e Conser van

SInmaps ofthanalysisr e sul t s, unsuitabl e-hh abihdedtitgareasthat azefnetr r ed t o a
barriers (usually with some type of vegetatianjinot suitable habitebr the guild species.
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Active River Arealayer (ARA) (Smith et al. 2008TNC 201%), andriparian areas from thdS

EnvironmentaPr ot e ct i oEmviroAtdasHydrojogiclly Connected Zones layer (HCD)SEPA

2016). For instance, in areas mapped as floodplain but incorrectly classified as an upland hardwood forest
type (usually because of the relatively coarse scale of thel&\éT),the vegetation type was updated to
floodplain hardwood fores

Table3. Guild/species biological anelcological information related to habitat and connectivity needs, derived
primarily from information in Biotic§NatureServe 2019eyith additiond sourcesnoted.Focal species arselected
indicator species used refine the prioriy habitatcorridor network (see Analysis amaterpretation section).

Guild mame Example sF:Eiaels Habitat and movement characteristics Sensitivity to
. taxonomic . P X Barriersto  development .
(habitat o {sp - - Primary stressors
groups in - ) - Separation distance movement and
type) guild observation|  patch Habitat compesition Torn | ore e T
network) size ‘ocal species nsultable | suitasie
4 & ) habitat habitat
breeding: boggy streams, ephemeral Floodplain and
wetlands, usually in floodplains or wetland
Four-toed 3hat uplands near headwater streams 1km 3km modification,
7 N Salamander non-breeding: mesic hardwood L?rge streams, human
We;t-Mesm ?mph\blans, forests, mixed hardwood/pine near "'“':rs' a"‘z disturbances, water
rand Mesic riparian lwetlands akes; roads; . P lluti d
° High tivity [pollution, roads
Hardwood |breeding birds - — suburban and | & *ENSIHVILY -
Forests and odonates) White- breeding: not specified urban Habitat
spotted non-breeding: mesic hardwood forests development modification and
';“m 3 ha® \with leaf litter and cover objects such 1km 3 km loss, human
Y las fallen logs, often near water disturbances, water
Salamander b .
sources pollution, roads
. breeding: upland mixed High-traffic-
3;&;:::?“] ;Er‘:t‘:ﬁ:ians Eastern Bo hardwood/pine, successional (herb, (r:i:,irl:wl:m velume roads, Moderate
land Mixed (forist ! Turtle % 10ha®  [shrub, and woody) 1km of 3 km large rivers, sensitivit Roads, habitat loss
F0restls breeding birds) non-breeding: bottomland hardwood, used) urban Y
8 successional development
eneralist breeding: upland and bottomland
Sparsely fpecw’es of large mixed hardwood/ pine, successional, None; Roads, dense
Settled with logs, fallen trees, or rock shelters avoidance of Moderate |development
1 d . , e . 3
Mixed ::]adn:maals Bobcat 60ha for denning 50km 200 km buildings and sensitivity  |human
Habitats rentiles, (k;irds) non-breeding: upland and bottomland development disturbances
P ’ mixed hardwood/pine, successional

@Datain Biotics (NatureServe 2019c) indicate home range size of less than 1 ha; however, to avoid including spurious patches
and to avoid excessive GIS computation time, the observed minimum patch size of approximately 5 ha (based on species
observations in #project area) was usedthe EneNew Hope projectFor this project, additional species observations and
improved methods enabled a minimum patch size of 3 ha.

bFrom species informatiocompiled by Beamer and Lannon Amphibiawel(2022).

‘Revised fron20 ha used in the Erildew Hope project. Additional species observations in the project area and improved
methods enabled an updated minimum patch size of approximately 10 ha for this project.

dDerived from minimum Bobcat home range provided in FEIS (Abretoa nd).

®Derived from Bobcat dispersal information in Biotics (NatureServe 2019c). Dispersal distances forRattibenake are

lower (7 and 1 km for suitable and unsuitable habitat, respectively), but species observatanegatigsupportthe presence of
very few and widely separat@dmber Rattlesnake populations in the project area.

Barriers. By definition, characteristics of barriers are similar for terrestrial species within the same guild.
Information in Biotics indicates thaeveloped areas, some roads, and some water bodies are the primary
barriers to movement for the focal species and habitat guilds in this project 8l.able

Developed areas were identified from developed land cover classesniodified EVT layer(Dewitz

and USGS 2021, ANDFIRE 2016) and huilding footprint layers combined across the project area
(Chatham County 2020, City of Raleigh 2021, Durham-Cityunty 2020, Fuquayarina 2021,

Granville County2020and2021, Microsoft 2018, NCFMP 2012range Count2020, OSM 2021,

Person Count02Q Town of Cary 2013 and 202%/ake County 2021 To update to more current
conditions,aerial imagery was used to identify and digitize buildimgfprintswithin the project area that

were missing from the combined building footprints layer. miesingbuilding footprintswerecreated

as opersource contributions to OpenStreetMap and then downloaded for use in the project (OSM 2021).
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Areas of open watetgfgerivers,lakes and ponds) were identified from the EVT and NWI layers.
Several ponds and small lakes missing from the NWI layer were identified using the watetdyedias
the National Hydrography Datas®&HD; USGS 20D). Streamsand river areathat were not wide
enough to be identified as open water in the EVT classification were not considered barriers.

To classify roads as either barriers or fii@mriers, the scientific literature (as compiled in Ernest &
Sutherland 2017) provides details aaffic volume, road characteristics, and roadway structures that
likely represent barriers to movement for larged smaHlanimal species groups (adapted for this project
as in Tablet). Roads, road characteristics, roadway structures, and traffic vohtaéod the project area
were obtained from NCDOT (20a).

To represent known or potential wildlife crossing locatidasrier roads were considerpdrmeableo

wildlife passage via known and presumed crossing structures (such as bridges, culverts, or pipes). Bridge,
culvert, and pipe location data were obtained from NCDOPRIBP Ultimately, however, potential

wildlife crossings were represented primarilyirgersections between barrier roads and permanent

streams fronNHD (USGS 2@0) because of incomplete mapping of bridge, culvert, and pipe locations
throughout the project area. Bridge locations overlemmier roadsrailroads, and grourkvel

pedestria pathways (such as the American Tobacco Twabe included as potential crossing locations

For major rivers and lakebridges were evaluated using imagery, and potential crossing locations under
one or both ends afachbridge were mapped. Causewaygr open watedo not provide dry passage
underneath the roadway and were treated as barriers

Table4. Criteria for identifying barrier roads and potential crossing locations for each habitat cadlalptedfrom
criteria provided in Ernest and Sutherlai2017) based on biological/ecological information foiority species in
this projectarea The taffic volumecriteria for two guilds vereincreased fronthelevek used in theeno-New
Hope projectbased orevaluation okpeciebservationgor the project area.

Habitat guild Barrier road characteristics Potential crossing locations

Surface width O
Shoulder curb present

Median barrier or curb present
Stripedmedian present
Traffic200®I ume
Causeway over open water
Surfacewi dt h O 26 f
Shoulder curb present

Dry-Wet Hardwood and Mixed Forest§ Median barrier or curb present
(Box turtle, amphibians) Striped median present

Traffic volume >12000
Causeway over open water
Speed Iimit O 6
Median barrier present

Traffic volume >12,000
Causeway over open water

Wet-MesicandMesicHardwood
Forests

(Salamanders)

Intersections between barrier
roads and streams

Bridges over noibarrier
roads, railroads, and pedestrii
pathways

Sparsely Settled Mixed Habitats
(Bobcat, mediunsized mammals,
snakes)

Movement cost and distanceCost distance thresholds and the costs for movement through suitable or
unsuitabl e habitat were deeparatiendlisthncdatmredeave ndForSer ve 6
NCNHP mapping of known species occurrences, the distance between two or more occurrences and the
quality of the intervening habitat (suitable or unsuitable) determines whether the occurrences are mapped

as distinct populations or aermected suipopulations. These separation distances for suitable and
unsuitable habitat are determined from knowl edge
maximum dispersal distances within and between areas of suitable habitat.

A Landscape Analysis for Wildlife Habitat Connectivity in Durham County , North Carolina 19



For eachguild, separation distances for suitable and unsuitable habitat were derived from information for
species or Element Groups in Biotics (NatureServe 2019c), supplemented by informatiadditiomal

scientific literature (Tabl&). Where suitable or ungable separation distance differed for species or

El ement Groups within guilds, the more |imiting (
threshold was scaled to the unsuitable separation distance, so that each unit of distance traveled in

unsutable habitat represented a unit of cost toward the distance threshold for unsuitable habitat. The

lower movement cost in suitable habitat was then calculated as the ratio of unsuitable to suitable

separation distance, so that for the same cost distareshold, the actual distance on the ground would

equal the larger suitable separation distance.

Cost surface and habitat patchesThecost surface for each guild was derived by first rasterizing (where
necessary), reclassifying, and combining the falh@aGIS layers into a single raster GIS layer:

habitat (nodified EVT, riparian aread]oodplains, wetlands, and ndrarrier roads)

barriers (developed areas, building footprints, open water, and barrier roads)

potential wildlife crossing aredbarrier road stream intersectiorend bridges over nebarrier
roads, railroads, or pedestrian pathways

The combined raster layer weeen reclassified so that barriers were removed, and each unique habitat
class was assigned the guildds unit movement cost
reclassification table. Potential wildlife crossing areas were also assigatbvement cost value for

unsuitable habitat. Discrete areas of suitable habitat above the threshold patch size were identified and
extracted as a separate habitat patch layer (shown in Figoredaid on the cost surface).

. . \ \
enT ]
Developed area

(] - Open water

1 K } ¢ [ —
~—y [ u - it 0 0.5 Miles

Figure 13. A portion of he cost surface for the Diyet Hardwood and Mixed Forests guild. Unsuitable habitat

areas, including potential crossing locations, are assigned a cost of 1 distance unit. Suitableffzaoitahtareas

are assigned a cost of 1/3 distance unit, toreflebte | ower <cost and species6 abil it
through suitable habitat. In thmodelingapproach for this project, movement proceeds from the edge of one habitat

patch to the edge of another patch, such that there is no movement costtedseithareas withinhabitat patcles.

Non-barrier road
——— Stream

Habitat
- Suitable habitat patch
Suitable habitat fragment

Unsuitable habitat
Potential crossing
|:] (unsuitable habitat)

Barriers

Barrier road
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ANALYSIS AND INTERPRETATION

Using a combination of tools and scripts from Arc®I® 29 (ESRI12021), GeoHAT (Fay 2012),
PatchConnedqfFay 2021)Tut t | eds custom tool box for this projec
(Hagberg et al. 2008), a network of habitat patcdoemected byeast cost corridor@he habitatcorridor
network)was identified for each guild he relativeconnectivity impodnce valuavas then calculated for
each corridor segment between two habitat patches. We used tineigigededge betweenness

centrality (EBC) metric (NetworkX Developers 2019) to represent connectivity importance value for
corridor segmentgeferredd as A e d g e s .OEBQ reprebeats thegropoiXign of least cost paths
between all patches in the connected networkitichidea particular corridor segment, and the value
ranges from 0 to 1 (Wade et al. 2015). To assign a connectivity importalinecto each patch, the

maximum EBC value for all corridor segments connected to the patch was assigned to the patch. In this
way, the most importaritabitatcorridor pathways for overall landscape connectivity were mapped.

EBCidentifies the most importapathways fokeepinga given landscapeonnectedand the relative
importance of particular pathways can shift depending on the landscape that is défimedojectis
focused orwildlife habitat connectivity within and between major watershed aFeaghis reason,
connectivity importance values were calculadegaratelyor three defined landscapekinterest the
entire project area, the set of Upper Neuse watersheds, and the New Hope wdtersteath landscape,
the resultingset ofvalueswasrescaledo a common maximum EB@alue of 1 to enable comparison.

To refineresultsfor the aboveéhabitatonly network, gpecies occurrence data b focal indicator
species in each guildable3, Figure ¥) were used to develop a subnetwork of corridor connections
between species occurrences, and the-BBg&d connectivity importance values for thesecies
observation networkaere calculated-or each species, a species observation network was idefified
the three landscapes defined above, and the resséitagfvalues were rescaled to a maximum EBC
value of 1.

e
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\

WRisacredit Summer Trimble B Photo credit Todd Piersom

FOUR-TOED WHITE-SPOTTED SLIMY
EASTERN BOX TURTLE BOBCAT SALAMANDER SALAMANDER
Terrapene carolina carolina Lynx rufus Hemidactylium scutatum Plethodon cylindraceus
Dry-wet mixed Sparsely settled Wet-mesic Wet-mesic
hardwood/pine forests mixed habitats hardwood forests hardwood forests

Figure 14. Focal indicator species selected from each of the three habitat types for development of the species
observation networksyhich were used to refine the priority habitadrridor network for the project are@hoto
credits: NCWRC (EasterBox Turtle), Summer Trimble (Bobcat), Todd Pierson (salamanders).

Calcul ating connecti vi ty habitagdynétwornandspevies bbsesvatiof or e a
network(s)across the three defined landscapes yielded several sets of relative connectivity importance

values. For each guild, the maximum relativarwectivity importance value across all sets was applied to

each corridor segment and habitat patch to represent the final prioritized-balrithtr network.

The habitatcorridor network for each guild was classified into 4 ranked priority groups baseatural
breaks betweethe finalset ofmaximumconnectivity importance valseThe guild networks were
combined for viewing in GIS using a seimansparent overlay of all three guild netwoiksvhich the
maximumranked elements of the network are alsvdisplayed on tofas shown in the Results section of
this repor}. Unrankedcorridors angatchesvere retained in the GIS dataset. Unranked corridors are
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areas identified by the model as having a cost greater than the movement cost threshold. Unranked
patchesconsis of habitat areas isolated from the habdatridor networkas a result of barriers
surroundinghe patch or only unranked corridors connecting the area to other hainightresultsvere
provided to the Advisory Committee for reviamd discussion.

RESULTSAND DISCUSSION

OVERVIEW

The Durham landscape connectivity analysis provides a significant update and expansion of the recent
Eno-New Hope analysis (Tuttle et al. 2019), including updated data sources, improved methods, and
most inportantlyi expansion of the project area to include the entirety of Durham Candtits

connections to surrounding counties in the Upper Neuse watershed.

Key resultsof theanalysisdescribedandillustrated in the following sectionsncludeidentification of

1 Importanthabitatcorridor areasha connectforested habitatfor priority wildlife across Durham
County

1 Habitati a n ¢ lwithin ®drham Countyand opportunitieto conserveonnectivity between
these and other protected and mandgeds

T Connect i v-p diymltihgndajoriaridscapeorridorsthat arecritically importantfor
maintaininghabitatconnectivity acros®urham andhe Upper Neusdlew Hope watersheds.

1 Opportunitiedo restordunctionalhabitatconnectivityacrosD u r h auntaih €nvironments,
supportingandscape connectivityhile providing co-benefis to urban communities

1 Important considerations fosing andnterpretating the results

LANDSCAPE HABITAT CONNECTIVITY INURHAM COUNTY

The landscape connectivity analyglentifies andprioritizesforested habitadreasand connections
between them for priority wildlife populatiofrs Durham CountyFigurel5). D u r h dabiéascorridor
areas ar@art ofthebroaderconnectivity network for the Upper Neuse and New Hope watergkragige
15 inset map)and tabitatcorridor areas arprioritizedbased on their importance for keeping the overall
network connected.

The resultgepresena systemof majorhabitatcorridor pathwaysvithin watershed¢ deneralized
landscape corridogs))along withtheriparian and uplangathwayshat connect tha to each other
(Aconnecti ons [(Figurenwi6)dhe resutisorthe fdligrojecdarealso highlight potential
habitatcorridorconnectiongo watersheds beyond the project area
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Figure 15Durham habitat connectivity priority areas within the Upper NehNs&/ Hope habitatorridor netwak
(inset map).
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