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Background

Climate change and nonnative tree pests and plants
affect forest composition, structure, and function, and
the coming decades will likely bring accelerating
changes due to these multiple global change factors.
We investigated potential forest change in response to
climate, differences in projections of change among
climate scenarios (uncertainty), and levels of nonnative
biotic stressor (tree pests and invasive plants) at 121

national park units in the eastern U.S. (see Fisichelli et al.

2014 for the full article and the project brief for a
synthesis). For Shiloh National Military Park, we provide
here park-specific climate (Table 1) and tree habitat
suitability projections (Table 2) for 2100 under two
climate scenarios (“least change” and “major change”).
These scenarios bracket a range of plausible future
conditions based on greenhouse gas emissions and
global climate model projections and facilitate
assessment of uncertainty in future projections. We also
report nonnative tree insects and diseases (“pests”) with
infestation areas that include the park (Table 3). Park-
level nonnative vascular plant (“weeds”) information is
available from NPSpecies.

Adaptation to ongoing climate change requires revising
existing strategies to meet traditional goals and will
increasingly require revising goals and developing new
strategies. Data presented here is intended to inform
managers of potential future change (climate and
forests) and exacerbating factors (nonnative species).

More Information

This project is part of ongoing work of the NPS Climate
Change Response Program to support park adaptation
to changing conditions (websites: for managers, for the

public).

Source Publication

Fisichelli, N. A., S. R. Abella, M. P. Peters, and F. J. Krist Jr.
2014. Climate, trees, pests, and weeds: change, uncertainty,
and biotic stressors in eastern U.S. national park forests.
Forest Ecology and Management 327:31-39.

Contact

Nicholas Fisichelli, Ph.D.

Ecologist, Climate Change Response Program
National Park Service

970-225-3578

Nicholas Fisichelli@nps.gov

Table 1. Baseline (1961-1990) and future (2070-2099) climates used in tree habitat suitability models for Shiloh National
Military Park. Future projections for the two climate scenarios (“Least Change” and “Major Change”) illustrate a plausible
range of future conditions and are shown as departures from baseline values. The Least Change scenario includes a major
decrease in future greenhouse gas emissions while the Major Change scenario is a continuation of historical increases in
emissions. Climate data are averaged across a roughly 6200 mi® (16000 km®) area centered on the park.

Climate Variable

Baseline
(1961-1990)

Least Change
(2070-2099)

Major Change
(2070-2099)

mean annual temperature

14.6 °C (58.3 °F)

+2°C(+3.6 °F)

+6.8 °C (+12.2 °F)

mean January temperature

2.3°C(36.1°F)

+2 °C (+3.5 °F)

+5.7 °C (+10.3 °F)

mean July temperature

25.4 °C(77.7 °F)

+2.4 °C (+4.4 °F)

+8.5 °C (+15.3 °F)

seasonality (July-January temp.)

23.1°C(41.5 °F)

+0.5 °C (+0.8 °F)

+2.8 °C (+5 °F)

mean May-September temp.

22.9°C(73.1 °F)

+2.2°C(+3.9 °F)

+8 °C (+14.3 °F)

annual precipitation

1404 mm (55.3 in)

+3.4 %

+13 %

May-September precipitation

526 mm (20.7 in)

+12.5 %

+8 %
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Table 2. Potential changes in habitat suitability (2100 compared with 1990) for tree species in Shiloh National Military Park.
Species are grouped into decreasing, no change, increasing, mixed results, and new habitat groups based on change class
designations for two future climate scenarios (the “least change” scenario represents strong cuts in greenhouse gas emissions
and modest climatic changes and the “major change” scenario represents continued increasing greenhouse gas emissions and
rapid warming). Change class designations are based on the ratio of future (2100) to baseline (1990) habitat suitability and
baseline habitat values, e.g., for common species, large decrease is < 0.5, small decrease is > 0.5 and < 0.8, no change is > 0.8
and < 1.2, small increase is > 1.2 and < 2.0, and large increase is > 2.0. Note: table below uses finer change classes (n=8) than
was used in the original article (n=3) to designate uncertainty in habitat projections. Habitat suitability models from the US
Forest Service Climate Change Tree Atlas. Contact author for further details on change class definitions.

Decreases in Potential Habitat

Scientific Name

Common Name

Least Change

Major Change

Acer barbatum

Florida maple

extirpated

extirpated

Acer saccharum

sugar maple

extirpated

extirpated

Carya glabra

pignut hickory

large decrease

small decrease

Carya laciniosa

shellbark hickory

extirpated

small decrease

Cercis canadensis

eastern redbud

extirpated

large decrease

Fraxinus americana

white ash

small decrease

small decrease

Juglans nigra

black walnut

extirpated

extirpated

Juniperus virginiana

eastern redcedar

small decrease

small decrease

Liriodendron tulipifera

yellow-poplar

large decrease

small decrease

Oxydendrum arboreum sourwood small decrease | small decrease
Quercus alba white oak small decrease | small decrease
Quercus coccinea scarlet oak extirpated large decrease

Quercus muehlenbergii

chinkapin oak

small decrease

large decrease

Quercus prinus

chestnut oak

small decrease

small decrease

Quercus rubra

northern red oak

small decrease

small decrease

Quercus velutina

black oak

small decrease

small decrease

Robinia pseudoacacia

black locust

extirpated

large decrease

Taxodium distichum

baldcypress

large decrease

large decrease

No Change in Potential Habitat

Scientific Name Common Name Least Change | Major Change
Carya tomentosa mockernut hickory no change no change
Cornus florida flowering dogwood no change no change
Fagus grandifolia American beech no change no change
Liquidambar styraciflua sweetgum no change no change
Platanus occidentalis sycamore no change no change
Quercus falcata var.falcata southern red oak no change no change
Quercus falcata var.pagodifolia | cherrybark oak no change no change
Sassafras albidum sassafras no change no change
Increases in Potential Habitat

Scientific Name Common Name Least Change | Major Change

Betula nigra

river birch

small increase

large increase

Carpinus caroliniana

American hornbeam

small increase

small increase

Carya cordiformis

bitternut hickory

large increase

large increase

Celtis laevigata

sugarberry

large increase

large increase

llex opaca

American holly

small increase

large increase
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Increases in Potential Habitat (continued)

Scientific Name

Common Name

Least Change

Major Change

Magnolia virginiana

sweetbay

small increase

large increase

Nyssa sylvatica

blackgum

small increase

small increase

Ostrya virginiana

eastern hophornbeam

small increase

small increase

Pinus echinata

shortleaf pine

small increase

small increase

Pinus elliottii slash pine large increase large increase
Pinus taeda loblolly pine small increase small increase
Quercus marilandica blackjack oak large increase large increase
Quercus nigra water oak large increase large increase
Quercus phellos willow oak small increase small increase

Quercus shumardii

Shumard oak

large increase

large increase

Quercus stellata

post oak

large increase

large increase

Ulmus crassifolia

cedar elm

large increase

large increase

Mixed Results

Scientific Name Common Name Least Change | Major Change
Acer negundo boxelder small decrease no change
Acer rubrum red maple small decrease no change
Acer saccharinum silver maple large decrease large increase

Carya ovata

shagbark hickory

small decrease

no change

Celtis occidentalis hackberry large decrease large increase
Diospyros virginiana common persimmon no change small increase
Fraxinus pennsylvanica green ash no change small increase

Gleditsia triacanthos

honeylocust

small decrease

large increase

Morus rubra red mulberry no change large increase
Nyssa sylvatica var. biflora swamp tupelo no change small increase
Pinus virginiana Virginia pine small decrease no change
Prunus serotina black cherry small decrease no change

Quercus laurifolia

laurel oak

no change

large increase

Quercus lyrata

overcup oak

large decrease

small increase

Quercus palustris pin oak small decrease large increase
Ulmus alata winged elm no change small increase
Ulmus americana American elm no change large increase
Ulmus rubra slippery elm no change small increase

New Potential Habitat

Scientific Name

Common Name

Least Change

Major Change

Carya illinoinensis pecan -- new entry
Carya texana black hickory new entry new entry
Maclura pomifera osage-orange new entry new entry
Magnolia grandiflora southern magnolia -- new entry
Pinus glabra spruce pine -- new entry
Pinus palustris longleaf pine new entry new entry
Populus deltoides eastern cottonwood -- new entry
Quercus macrocarpa bur oak -- new entry
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New Potential Habitat (continued)

Scientific Name

Common Name

Least Change | Major Change

nutans

Quercus virginiana live oak -- new entry
Salix nigra black willow -- new entry
Taxodium distichum var. pondcypress - new entry

Table 3. Nonnative tree insects and diseases (“tree pests”) with infestation areas that include Shiloh National Military Park.
Detection scale is the finest spatial scale at which infestation data were available for the park area. Data derived from the US
Forest Service Alien Forest Pest Explorer (AFPE) Database.

Scientific Name Common Name Detection Scale
Adelges abietis eastern spruce gall adelgid state
Adelges piceae balsam woolly adelgid state
Asterolecanium minus oak pit scale state
Caliroa cerasi pear sawfly state
Carulaspis juniperi juniper scale state
Caulocampus acericaulis maple petiole borer state
Cryphonectria parasitica chestnut blight county
Cryptorhynchus lapathi poplar-and-willow borer state
Cyrtepistomus castaneus Asiatic oak weevil state
Diaspidiotus perniciosus San Jose scale state
Diprion similis introduced pine sawfly state
Dryocosmus kuriphilus chestnut gall wasp state
Eulecanium cerasorum calico scale state
Fiorinia externa elongate hemlock scale state
Homadaula anisocentra mimosa webworm state
Kaliofenusa ulmi elm leafminer state
Lepidosaphes ulmi oystershell scale state
Ophiostoma novo-ulmi Dutch elm disease state
Otiorhynchus sulcatus black vine weevil state
Periphyllus lyropictus Norway maple aphid state
Phytophthora cinnamomi littleleaf disease / phytophthora state
root rot
Popillia japonica Japanese beetle county
Rhyacionia buoliana European pine shoot moth state
Scolytus multistriatus smaller European elm bark beetle | state
Sirococcus clavigignenti butternut canker county
juglandacearum
Trichiocampus viminalis poplar sawfly state
Xanthogaleruca luteola elm leafbeetle state

EXPERIENCE YOUR AMERICA™

January 29, 2015


http://foresthealth.fs.usda.gov/portal/Flex/APE

	Climate, Trees, Pests, and Weeds: Change, Uncertainty, and Biotic Stressors at Shiloh National Military Park
	Background
	More Information
	Source Publication
	Contact




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /All

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.7

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness false

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages false

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 600

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.00000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages false

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 600

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.00000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages false

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 600

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.00000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV <>

    /HUN <>

    /ITA <>

    /JPN <>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /BleedOffset [

        0

        0

        0

        0

      ]

      /ConvertColors /NoConversion

      /DestinationProfileName ()

      /DestinationProfileSelector /NA

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure true

      /IncludeBookmarks true

      /IncludeHyperlinks true

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles true

      /MarksOffset 6

      /MarksWeight 0.250000

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /NA

      /PageMarksFile /RomanDefault

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /LeaveUntagged

      /UseDocumentBleed false

    >>

    <<

      /AllowImageBreaks true

      /AllowTableBreaks true

      /ExpandPage false

      /HonorBaseURL true

      /HonorRolloverEffect false

      /IgnoreHTMLPageBreaks false

      /IncludeHeaderFooter false

      /MarginOffset [

        0

        0

        0

        0

      ]

      /MetadataAuthor ()

      /MetadataKeywords ()

      /MetadataSubject ()

      /MetadataTitle ()

      /MetricPageSize [

        0

        0

      ]

      /MetricUnit /inch

      /MobileCompatible 0

      /Namespace [

        (Adobe)

        (GoLive)

        (8.0)

      ]

      /OpenZoomToHTMLFontSize false

      /PageOrientation /Portrait

      /RemoveBackground false

      /ShrinkContent true

      /TreatColorsAs /MainMonitorColors

      /UseEmbeddedProfiles false

      /UseHTMLTitleAsMetadata true

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [600 600]

  /PageSize [612.000 792.000]

>> setpagedevice





