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Abstract

In North America,thereis only onenativeeagle the baldeagle(Haliaeetudeucocephalis The
baldeaglepopulationin thelower 48 statef the United Statesof Americahasdeclineddramatically.The
populationwasestimatedo beasmuch500,000n the 1700s,andit hasfallento approximately20,000in
2000. In 2000,Minnesotahadanestimateds80breedingpairsof baldeagles.Sixteenof thethirty-five
activebreedingsitesin the Twin Cities Metro Areaarelocatedin WashingtorCounty. Geographic
InformationSystemgGIS) helpedto determinenvherepotentialnestingsitesarein WashingtorCounty.
Slopeandaspecbf theknownnestingsitesweremeasuredo determinethe GIS model. The GIS helped
establishothercharacteristicef theexistingnests suchasdistanceo openwater,proximity to roads,
railroadsandotherman-maddeatures.By developingandanalyzingthe GIS modelof baldeaglenestsijt
wasconcludedhatof the 1,015squarekilometersin WashingtorCounty,88 squarekilometerswould be
suitablefor baldeaglenests.
Introduction

Thebaldeagle(Haliaeetudeucocephalisis the only eaglethatis nativeto North America. It is
currentlyonthe nations'threatenedspecieslist andis protectedunderthe Migratory Bird TreatyActand
theBald and GoldenEagleProtectionAct Theseacts‘prohibit thetakingor possessionf andcommerce
in baldandgoldeneaglesith limited exceptions.’ Currently,the vastmajority, approximately35,000 ,0f
the United Statesbald eaglepopulationresidesn Alaska! Minnesotahasapproximately’OObaldeagle

breadingareas.
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Whenthefirst Europeansirrivedin North Americathe baldeaglepopulationwasestimatedo be
greaterthanhalf amillion.* As humansexpandedheirterritory in North Americathebaldeagle’shabitat
wastakenaway. Humansstartedto takeawaythe baldeagle’sfood sources.Bald eaglesaremainly fish
eatersputwill scaveng®r eatalmostanymeattheycanfind.® Thisis why theexpansiorof humansnto
thewesternpartof the currentUnited Statedirectly led to a declinein North America’sbaldeagle
population.

Thefirst attemptto protectthisincrediblebird of preyin the United Statesvasin themid 1900’s,
whenthe 1940Bald EagleAct waspassed.Later,in the 1960'sand1970’smanystatesbegarto putthe
baldeagleontheirendangeredpeciedists. In 1967 the baldeaglewasofficially placedonthe United
Stateggovernment’endangeredpeciedist.

Statementof the Problem

This geographiénformationsystemgGIS) projectwill beusedto studythefollowing question:
Are thereanypotentialbald eaglenestingsitesin the WashingtorCounty? My hopefor this projectis that
the knowledgeof thesepotentialnestingsitescouldleadto possibleprotectionof or atleastfurther
explorationof thesesites. In orderto guaranteg¢he expansiorandgrowth of thebaldeaglepopulationin
Minnesotatheremustbe betterunderstandingf a baldeagle’srequirementgor habitat. The potentialsites
will bedeterminedirst by usingknownfactspertainingto baldeaglessuchasthe needto be nearwater
andtheneedto havelargetreesto supportheir massivenest$, andadditionallyby characteristicéoundin
theanalysisof existingnestingsites. A studydoneby Applied EcologicalServices|nc. helpedin
determiningwhich characteristicsvill be usefulto describe.

The OntarioMinistry of NaturalResourceslid a studyin Juneof 1987thatdescribedegulations
for existingbald eaglenestingsitesfor southerrOntario. Their studycharacterizetbuffer zonedor the

protectionof the currentsites,andthe zonesxtendedasfar outasa onehalf-mile. Eachzonecontained
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specificrestrictionswhich limit humaninteraction(logging,newconstructionair traffic, etc.)with the
sites. Threemainbuffer zoneswvereset-upfor the sites.

The OntarioMinistry of NaturalResourcestudy foundthatbald eagleshavea tendencytowards
usingareaghathadalreadybeenloggedor burned® Theyconcludedhatthis wasbecaus¢herewasmore
roomfor their largenests. Theyfoundthatbaldeaglegpreferredorestedareaswith approximately\30-50%
of canopycover,andit wastypical for the eagleso choosdargeliving treesfor nests® Anotherfinding by
the ministry wasthatthe effectof humandisturbancevasvariableamongeaglesandbreedingpairs.

Livingstondid anotherstudyon bald eaglehabitatin Mainein 1990. He foundthatriver nestsites
endedup closeto the shoreof riversandhadlittle forestedge” Thelake nestsitesthatLivingstonstudied
werefoundto havelittle humandisturbancendwerenearto thewater. Livingstor? alsocalculatecan
averagehome/huntingangeof 1.5km from the eaglesest. Along with the OntarioMinistry of Natural
Resourcestudy,Livingstonfoundthathumandisturbancevariedbetweerindividual eagles’ He found
thata nestshouldbe consideredlisturbedvhenahumanor othereaglecamewithin 500metersof thatnest.
Methods

Overviewof Analysis

Thepurposeof this analysisvasto describeandquantifythe characteristicbald eaglesequirein
the selectionof their nestingsites. In addition,the datafoundin the analysisof the currentnestingsiteswas
usedto assesthe potentialfor newnestingsites. A GIS modelof the nestingsitesallowedfor analysisof
manydifferentcharacteristicef the existingnestingsites.

Thefirst stepin theanalysisvasto determinehe proximity of water,roads,andotherman-made
featurego eachof the sixteennestingsites. Thenthe slopeandaspecfor eachsite weredeterminedising
the slopeandaspecfunctionsin ArcGIS 8.2. Foreachsiteaviewshedareasvhich arevisible from a

givenobservatiorpoint) wascalculatedo seewhatman-maddeaturescanbe seenfrom eachnest.
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Oncethecharacteristicef the existingnestingsiteshadbeencalculatedthe secondstepof the
analysisvasbegun. Thecharacteristickboundin thefirst analysisvereappliedto all of Washington
County. Thesecharacteristicsvereusedto determinevherenewpotentialnestinglocationsarelocatedin
WashingtorCounty.

NestSites

Thebaldeagle’shabitatis typically restrictedo largeriversandlakes. Theybuild their nestsalong
cliffs, in largetrees andevenonthegroundif nothingelseis available' Bald eagle’shome/huntingange
canspananareaof 1,700acresto 10,000acres!

Thenestof abaldeaglecanbe quite massivereachingweightsof upto two tons® Typically, the
nestis approximatelyfive feetin diameter. A nestcantakemanydifferentshapes.Theycanbecylindrical
or conicalwhenthenestis placedin adeepcrotchof atree. Disk shapedestsarefoundwhenthenestis
madeon level brachesor ontheground. Lastly, bowl shapedestsareassociatedvith treeswhich have
smallerbranches.

The NaturalHeritageandNongameResearchProgranmof the Division of EcologicalServiceshose
thelocationsof baldeaglenestsites,which wereusedfor this analysis. Thesesiteswerelocatedthrough
directobservatiorby employee®f the MinnesotaDepartmenbf NaturalResources$. Thereare 16 bald
eaglenestdocatedwithin WashingtorCounty.

Databasé€onstruction

Datafor this projectweremanipulatecandanalyzedisingArcinfo commandine andArcGIS 8.2:
ArcCatalogArcMap, andArcToolbox. All coveragesinddatausedfor this projectwereprojectedo the
UniversalTransversévlercatorprojection,Zonel5, DatumNADS83, with unitsin meters.

Datafor this projectwasobtainedthroughinternetdownloadfrom the US CensudBureau’swebsite.

The datacollectedwasfrom the 2000US Census.Theeaglenestingsitesdatalayerswereacquiredrom
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the NaturalHeritageandNongameResearchProgranof the Division of EcologicalServicesMinnesota
Departmentf NaturalResourcegseeAppendixA).

Datal ayers

The subsequendatalayerswereutilized in the creationandanalysisof this project:

X Roadsyailroads, utility lines,stateandUShighwaysandcommunityoutline Shapefiles
representinghesefeaturesvereusedat ascaleof 1: 100000. Thesefiles wereobtainedthrough
theUS CensuBureau. Eachshapdile wasextractedrom the Topologicallylintegrated
Geographi&ncodingandReferencind TIGER) files.

x Water Shapefilesvereusedto representhelakesandriversin WashingtorCounty. Thesefiles
wereobtainedrom the US CensuBureau’swebsite. Lineswereusedto represenminor streams
andrivers,andpolygonswereusedto representakesandthe St. Croix River. Thesefiles wereata
scaleof 1: 100000.

x SlopeandAspect SlopeandaspecivereobtainedusingArcGIS 8.2’sslopefunctionandaspect
function. Thiswasdoneby usingthe SpatialAnalystextension.Theserasterfiles werederived
from adigital elevationmodel(DEM) for WashingtorCountyprovidedby the University of
Wisconsin- River Falls. The DEM hasa 30-meterresolutionandis ata scaleof 1: 100000.

x Bald EagleNestLocations Bald Eaglenestlocationsweregivenfrom thedata acquiredrom the
NaturalHeritageandNongameResearctProgramof the Division of EcologicalServices,
MinnesotaDepartmenbdbf NaturalResourcegseeAppendixA). Thenestsiteslayeris ata scaleof
1: 24000.

x Viewshed Theviewshedunctionidentifiescellsthatcanbe seerfrom a givenobservatiorpoint.
A viewshedwvascreatedor eachof the 16 nestsitesthatwerebeingstudiedusingArcGIS 8.2’s

viewshedool. Thiswasdonethroughthe SpatialAnalystextension.No limit wasspecifiedfor the

20



Endeavor, Vol. 1 Issue 1

Spring 2005

radiusof theviewshed. The heightfor which the viewshedwvasto betakenfrom wassetat 20

meters.
. Distanceto Dist to Major
Eagle Distanceto Human Roador
Nest Water Body of Water Activity Railroad
(meters)
(meters) (meters)
1 60 SunFishLake 407 550
2 182 St. Croix River 518 552
3 29 St.Croix River 615 858
4 805 St. Croix River 49 1891
5 196 Forest_ake 432 1742
6 314 RicelLake 750 980
7 111 St. Croix River 150 2553
Hardwood
8 17 Creek 134 897
Big Carnelian
9 500 Lake 15 15
10 21 St. Croix River 172 513
11 166 SunFishLake 969 5173
Big Marine
12 23 Lake 201 1062
Mississippi
13 5 River 192 849
Mississippi
14 2146 River 248 909
15 199 Bailey Lake 85 152
16 48 St. Croix River 145 540
TABLE 1.1-NEAREST FEATURES TO BALD EAGLE NESTSIN
WASHINGTON COUNTY
Discussion
ResultsandAnalysis

Usingthemeasureool in ArcMap, thedistanceof the nearestvater,humanactivity, andmajor

roador railroadwasmeasured.Theseresultsareshownin Tablel.1. Thenestswverelocatedrelatively

closeto water,with theaveragedistancebeing321.5meters. The closesinestwasfive metersrom the

nearestvaterandthe furthestanynestwasfrom waterwas2136 meters.
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Half of the nestswerelocatednearlargerivers, eitherthe St. Croix River or the MississippiRiver.
Severmmorenestsvereoverlookinglakes,andonly onenestwasnot directly associateavith alargebody
of water. This nestwaslocatedon atributary 1070metersawayfrom the St. Croix River.

Theaveragalistancea bald eaglenestwaslocatedin relationto anyhumanactivity was338.4
meters. Theaveragalistanceo amajorroad,U.S. or StateHighway,or railroadwas1282.4meters.
Accordingto thetwo studiespreviouslystatedthe affectsof humandisturbancezariedamongeagles.This
seemedo betruewith thenestan WashingtorCountyaswell. Therearenestshatareover5000meters
awayfrom majorroads yettherearealsonestshatarewith 15 metersof amajorhighway,Highway36.

UsingArcMap’s spatialanalystextensionthe slopeandaspectveredeterminedor eachnest. The
averageslopewas2.1%asseenn Tablel.2. Onequarterof the nestsverelocatedon flat groundwith no
slopeor aspect. Therewereno nestan WashingtorCountyfacingnorth. All nestswereeitheronflat

groundor on aslope thatwasfacingsomeotherdirectionthannorth.

Eagle Aspect Slope Eagle Aspect | Slope

Nest (%) Nest (%)
1 NW 0.436 9 SE 1.377
2 NE 4.348 10 E 4.550
3 Flat 0.000 11 NE 3.201
4 Flat 0.000 12 Flat 0.000
5 S 0.234 13 w 4528
6 Flat 0.000 14 SW 0.308
7 W 3.336 15 SW 0.243
8 Flat 0.616 16 E 7.608

TABLE 1.2—-SLOPE & ASPECT OF WASHIGNTON COUNTY BALD
EAGLE NESTS

Theaveragecharacteristicef theexistingnestsvereusedasguidelinesfor the secondstageof
analysis.A bufferof 338.4meterswasplacedaroundall city streetdn WashingtorCounty. Onemore

buffer of 1282.4meterswasplacedaroundall US andStatehighways. The areaghatwerenotincludedin
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thesebufferswereselectecandmadeinto anewlayer. Anotherbuffer of 321.4metersvasplacedaround

all riversandlakes.

Thenewlayersformedaroundthe roadsandwaterwereintersectedisingArcGIS Geoprocessing

Wizard. Theareasvhich weretheyintersectedvereselectecandmadeinto a newlayer,called

MAP 1.1 - POTENTIAL BALD EAGLE
NESTING SITES IN WASHINGTON
COUNTY, MN
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‘potential_nest_sitesThislayerwasthenconvertednto raster(pixelsratherthanpoints,lines,andareas)
format.

A reclassvasdoneontheaspectiatalayer,soall valuesequaledbne. Northfacingslopesverean
exceptiontheyweregivenavalueof zero. Usingmapalgebrathe‘potential_nest_sitesayerandthe
reclasse@spectayerweremultiplied together. This gavealayerof all the sitesin WashingtorCountythat
hadthe characteristicef anaveragenestin the county.

Conclusion

In conclusionfour mainareasn WashingtorCountyaresuitablefor bald eaglenestbasednthe
criteriadeterminedn this project. Thefour areasareshownin Map 1.1. Thereis alargeareain the
northernhalf of thecounty. This siteencompassemn aread40squarekilometers. Theactualsitesin region
onethataresuitableaccountor approximately5 squarekilometers. Region2, whichis locatedin the
centerof the countynearWoodbury MN, is approximately95 squarekilometers. Thereareroughly 15
squarekilometersof landthatweredeterminedo besuitablein site2. Region3 is locatedsouthof Cottage
Grove,MN andis approximatelyl 10 squarekilometerswith about20 squarekilometersof suitablearea.
Thefinal area(Regiond) is locatedsouthof Afton, MN andis approximatelyl 15squarekilometerswith
eightsquarekilometersof suitablearea.

WashingtorCountyencompassemnareaof 1015squarekilometerswhichis roughly0.5%o0f the
total areaof Minnesota. Within the 1015squarekilometersof WashingtorCounty,88 squarekilometers
aresuitablefor baldeaglenestingsitesbasednthe critique from this research Approximately,8.7%of
WashingtorCountythatis suitablefor baldeagles.

To analyzewhetheror nottheregionsfoundaretruly suitablefor baldeaglesmoreextensive
researctandobservatiorshouldbe done. The speciesandheightof thetreesalongwith the densityof the

forestthe nestsarelocatedin, mayhaveanimpacton theseregions andthereforeshouldbeconsidered.
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Additionally, it would be helpfulto actuallysetfoot ontheseregionsto directly observahe eaglesn there
naturalhabitat.
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Appendix A

“Dataincludedherewereprovidedby the NaturalHeritageandNongameResearclirrogranof the
Division of EcologicalServicesMinnesotaDepartmentf NaturalResource$DNR), andwerecurrentas
of April 30,2004. Thesedataarenot basecdnanexhaustivenventoryof the state. Thelack of datafor
anygeographi@reashallnot be construedo meanthatno significantfeaturesarepresent.Permissionio
usethesedatadoesnotimply endorsemendr approvaby the DNR of anyinterpretation®r products
derivedfrom thedata.”
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