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Core Zone

Outer Zone

Summary
The goal of this study was to obtain an estimate of the infesta-
tion rate of ash trees with emerald ash borer (EAB), across its pri-
mary infestation zone of southern Michigan, northeast Indiana, 
and northwest Ohio. A two-stage, two-phase stratified statistical 
sample was performed on a 31 million acre area, across two sam-
pling zones; a more heavily sampled 12.7 million acre core zone, 
primarily in southeastern Michigan (the primary quarantine 
zone at the time), and a more lightly sampled area northwest 
and south of the core area. Based on this sample, in the core area 
21% of the ash were estimated to be infested with EAB, about 
8% were dead with signs of EAB, about 13% were alive with signs 
of EAB. In the outer area, 13% of the ash trees were estimated to 
be infested with EAB, about 2% were dead with signs of EAB 
attack, and about 11% were alive with signs of EAB. U.S. Forest 
Service FIA estimates for the forested portions of the sampled 
area are that there are about 287 million ash trees (dbh  2 
inches). Based on our survey estimates, there are about 30.8 mil-
lion ash trees in non-forest conditions in the survey area. Using 
the area-wide estimate of a 16.89% infestation rate, about 53.6 
million ash trees in both forest and non-forest conditions were 
estimated to be infested with EAB by 2007.  The approximate es-
timate of sample standard deviation of the infestation percent is 
4.3, about 25% of the16.89 % mean infestation rate. The 95% 
confidence interval for the number of EAB infested trees in the 
survey area is from 24.7 million to 82.7 million trees. 
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 # Ground 

plots 
visited 

# Ground 
Plots 

w/ash 

# Ash on 
ground 

plots 

       # Ash 
w/   EAB on 

plots 

# Live Ash 
w/ EAB on 

plots  

# Dead Ash 
w/ EAB on 

plots 

# Dead 
Ash Total 

Core Zone 249 87 1198 416 281 135 183 
Outer Zone 183 35 239  24 21 3  10 
Entire Area 432 122 1437  440 302 138 193 

Distribution of ground plots and ash sample sizes by condition

Estimated number of ash trees in analysis area, by status (when surveyed 2007) 
 #Live and 

Dead w/ 
EAB 

# Live w/o 
EAB 

# Live w/ 
EAB  

# Live # Dead 
w/o EAB 

# Dead w/ 
EAB 

# Dead all 
causes 

Core 
Zone 

33,823,171 121,025,280 21,441,046 142,450,350 4,936,873 12,382,124 17,318,997 

Outer 
Zone 

19,748,538 130,426,149 16,531,166 146,941,994 3,048,843 3,217,372 6,266,216 

Entire 
Area 

53,571,709 251,451,430 37,972,212 289,392,344 7,985,716 15,599,497 23,585,213 

 

Estimated percentage of ash trees in analysis zones, by status 
 % Live and 

Dead w/ EAB 
% Live 
w/o EAB 

% Live 
w/ EAB  

% Live % Dead 
w/o EAB 

% Dead 
w/ EAB 

% Dead all 
causes 

Core Zone 21.16 75.75 13.42 89.17  3.09 7.75 10.83 
Outer Zone 12.89 85.13 10.79 95.91  1.99 2.10   4.09 
Entire Area 16.89 80.60 12.06 92.65  2.52 4.83   7.35 

 

Damage PDamage PDamage PDamagDamageDamageamageDamageDamagamagamagamagagagDamaDaDamagega hoto by hoto by oto bhoto by othoto by hoto boto by hoto by to by to y Daniel HDaniel HDanielDaniel HDanDaniel HD elDaniel HD niel HDaniel Haniel aniel Heaniel Hn en ermse mm

Damage PDamage PDDamagDamagDamageD ggam geamageg hoto by hoto by oto byo byto by byo by o byybyy David CaDavid CaDavid CaDavid Cad CaDavid CaDavid Caavid CCaavid CD CCda ppaertppaertppaerppaertppaertppaertppaertpaertppaerppaertppapaepaer

GallerieallerialaGallerriG eeG s Photos Phots Photo s Photo PhotPhothotoss Phothot by Artby Artby Artbby Arty Ary A t W Wbbbby agneragner

 Photo by PPhoto bPhoto bPhoto by Phhoto by  Photo by  Photo by  Photo by  Photo by  Photo byPhotooto by PennsylvanPennsylvPennsylvanPennsylvanPennsylvaPennsylvaPennsylvPennsylvanPennsylvaPennsylvannnia Depaia Deia ia Dep Departma DepDepartmepaepaia ent of Cent of Conof ConnConof Conof Connof Conof ConConnof Conservatioservatioservation servation servatioservation servation servationservation servationeservatioservatiese and Naturaand Naturaand Naturand Naturand Naturaand Natuand Naturad Naturand Nd ddd N urdd l Resl Resol Resourcel ResourcesourceceResourcel Resources - Forests - Forests - Forests - Forestrestststsstttss - Forests - Fs restry ry Archivery ArchiverchiverchiveArchive

Survey Area

These values only show sample sizes, they can not be used to calculate proportions directly because of unequal sample weights.



<<
  /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 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /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 true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /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 true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /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 true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


