Mapping the Mesic-Frigid Boundary in the Eastern Allegheny Plateau and Mountains (MLRA 127)
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Introduction O ————— Results
Climate is an important soil forming factor in Major Land Resource Area (MLRA) S A total of 101 unique map units with mesic major components occur above the
127, the Eastern Allegheny Plateau and Mountains. An operational rule-of-thumb mesic-frigid boundary calculated with these three methods (table 1).
holds that the mesic-frigid boundary occurs at about 3,000 feet elevation. Previous . NP, L) n ~ Ny
small scale mapping by Smith (1984), at 1:2,500,000 scale, delineated soil sncimarkimesicisonsiwithiextentsigresterthanit 000iaciesjatoveithelmesicirg
: i : : Computed Acreages
temperature regime boundaries .fo_r the nox_’theast us. (Elg. 1), but anecdotal evidence eI RS Waltman Mount
indicates that it missed many frigid areas in the mountains and plateaus of MLRA Hazleton MESIC TYPIC DYSTRUDEPTS 759161 353276
127 (Fig. 2). The analysis described here will examine three different approaches to (Cookport MESIC AQUIC FRAGIUDULTS 491681 237645
S . Lo Hartleton MESIC TYPIC HAPLUDULTS 413339 310042
map the mesic-frigid boundary and determine the extent of soils with outdated Dekalb MESIC TYPIC DYSTRUDEPTS 293963 230558
taxonomic temperature regime classifications. Leck Kill MESIC TYPIC HAPLUDULTS 249441 163371
Gilpin MESIC TYPIC HAPLUDULTS 235997 140747
Buchanan MESIC AQUIC FRAGIUDULTS 215657 116978
1. Mount (2002) used three years of data collected from sensors above and below Laidig MESIC TYPIC FRAGIUDULTS 168419 94071
ground in seven locations in the central Appalachian mountains to generate a Clymer MESICTYPIC HAPLUDULTS 147396 59043
. . . L . : . Emest MESIC AQUIC FRAGIUDULTS 141686 63439
" regression function evaluating sensitivity of soil temperature to latitude and elevation. Cahin MESIC TYPIC DYSTRUDEPTS 104573 83193
'M: His results produced a means of determining the elevation of the mesic-frigid Wharton MESIC AQUIC HAPLUDULTS 89205 27192
TN : o o ; ; B Cawde MESIC AERIC ENDOAQUULTS 72620 23498
boundary at latitudes between 35° and 45° north in the Appalachian Mountains. Brinkerton MESIG TYPIC FRAGIAQUALFS 52733 21511
Rayne MESIC TYPIC HAPLUDULTS 50785 23332
2. The process presented here (Waltman, unpublished) evaluates the relationships Albrights MESIC AQUIC FRAGIUDALFS 48549 19710
L . . Leetonia MESIC ENTIC HAPLORTHODS 47956 32988
between lands.cape position (x, y, z, slope gradient, and slope aspect) and soil Berks MESIC TYPIC DYSTRUDEPTS 40076 20278
temperature, similar to the approach used by Miller (Miller, et al. 2006). Thirty-year Lehew MESIC TYPIC DYSTRUDEPTS 35700 26894
. . . oo Hustontown* — 30515 20231
- normals_ ﬂ'om 147 Nauonal. Weather Service (NWS) cooperative Weatl_wr stations in : Meckesuile VESIC TYPIC FRAGIUBULTS 26804 14919
i | West Virginia, Pennsylvania, and New York were used to calculate climatic — — Ungers MESIC TYPIC HAPLUDULTS 28566 592
. . : B X [——
| parameters. Terrain regression equations were applied to DEMs to generate surfaces Ei " i Cateache MESIC ULTIC HAPLUDALFS 25624 24144
J " ?or mean annual air teli erature%MAAT) and n:jein annual soil ten';g erature (MAST), i flgure 1; st .et al (.19:14) ;13'_':'59" f‘ﬂ's t Figure 2. Perspective view of different methods used to Nolo MESIC TYPIC FRAGIAQUULTS 22278 9623
. P P - emlpe;.azusr:orggames aIelioreasiesaid delineate the mesic-frigid boundary in Canaan Valley WV. | |Shouns MESIC TYPIC HAPLUDULTS 19916 15959
) j scae 1:2, - Smith’s boundary is light blue, Waltman’s is dark blue, Mount's || [Potile P e EFTS = s
3. The MAST surface was compared with Mount’s surface and a rule-of-thumb . . is orange, and white areas are frigid by all methods. . Ro'cz outcrop* _ 15256 14159 - 3629
surface (Craul, unpublished) to determine the extents of soils taxonomically classed Atkins MESIC FLUVAQUENTIC ENDOAQUEPTS 12288 1209 694
as mesic which occur above the mesic-frigid break. Macowe MESIC TYPIC HAPLUDULTS 10329 8921 310
Belmont MESIC TYPIC HAPLUDALFS 8687 7578 3247
s i ¥ i T g Basher MESIC FLUVAQUENTIC DYSTRUDEPTS 6148 1344 87
. ﬁ. . =SS Db T i Y Very stony land* = 4594 4024 670
- Amagh MESIC TYPIC ENDOAQUULTS 3704 1571 1326
J Study Area Weikert MESIC LITHIC DYSTRUDEPTS 3349 561 82
. . 2 Kiinesville MESIC LITHIC DYSTRUDEPTS 2921 36 —
MLRA 127, the Eastern Allegheny Plateau and Mountains, comprises 12,049,386 acres | Holly MESIC FLUVAQUENTIC ENDOAQUEPTS 2882 853 51
| in the states of Maryland, New York, Pennsylvania and West Virginia (figure 3). g'thfAQ 27 - pE MESIC FLUVENTIC DYSTRUDEPTS 2116 100 139
> : : udy Area | |Bambour MESIC FLUVENTIC DYSTRUDEPTS 1650 187 38
| Elevation ranges from 980 feet (300 meters) in the lowest valleys to 1,970 to 2,620 feet | o B (5rcoviie MESIC TYPIC FRAGIUDEPTS 1338 5 o
(600 to 800 meters) throughout much of the top of the plateau. About three-fourths of Craigslle MESIC FLUVENTIC DYSTRUDEPTS 1389 — —
| the area is in hardwood forests. Most of the forestland is privately owned, although the |- Andover MESIC TYPIC FRAGIAQUULTS 1304 109 25
iy 9 ! 5 Totals 3924580 2181175 473741
- | area has large blocks of State forest and game lands and national forests. e : - P—
. i 3 s000 * Not benchmark soils, but significant in acreage
] é The high elevations of the MLRA 127 produce complex orographic processes as a Y H O T o ? e . T SRR e . f
: . . . . .. . . ™ L%, s T 5 - e £
result of uplift and condensation of continental air masses. Precipitation rapidly k - L i i ) - %
decreases at the Allegheny Front, at the eastern edge of MLRA 127, producing B
. . . . . . y =0.8456x + 8.6826 H H
| rainshadow effects in the Ridge and Valley province. In the highest elevations of the o« e R*=07055 Discussion
central Appalachian Mountains, temperature and precipitation can vary dramatically in This analysis only considered SSURGO map units and components with taxonomic
p! < 5 2 . . .
short distances with elevation, local relief, and slope as “.“::s _ temperature class set to mesic. Acreages were calculated for benchmark soil map
o i - o st Boundares: a4 M units and components that did not use taxonomic temperature class or were set to
Y inty Boundaries. " . . . . Eo
[t NULL. Map units occurring in amounts of less than 1,000 acres in frigid areas were
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Observed MAST

not listed in the table above.

Methods

Three methods were used to calculate the mesic-frigid boundary in MLRA 127 from
a 30 m DEM.
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Figure 4. Scatter plot of predicted vs. observed MAST calculated Waltman’s MAST surface yielded nearly 4 million acres that can be considered frigid
____by Waltman at NWS weather stations. ’ in MLRA 127, while Mount’s terrain regression outlined an area of about 2.2 million

B acres, and Craul’s approximation showed about .5 million acres.

o ‘Aers Equa Ara Proecion
Norh Amanean Gatm 11083

- T -

"_ Figure 3. Location of MLRA 127 and NWS weather
L ¥ stations.
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Mount’s terrain regression (R = 0.99) predicts the elevation of the mesic-frigid
| boundary:

For the analysis presented here, the mean annual air temperature (MAAT) was
calculated at each weather station for the period 1971-2000. Mean annual soil
temperature (MAST) was calculated with the lag function of 1.2° F described by
Carter and Ciolkosz (1982). The terrain regression was applied to each cell of the
DEM. Predicted MAST values at each station correlated closely with observed values
(Fig. 4).

Latitude = 46.204504 + (z*-0.0075558256)

‘Where z = Elevation (m)

The terrain regression (R? = 0.80) presented here predicts soil temperature from
landscape position parameters:

Miller, D.A., W.J. Waltman, E.J. Ciolkosz, K. Eggleston, B.W. Bills, R.A. White, S. Crawford, J.L. Sloan, J. Voortman,
T.M. Prescott, S.W. Waltman. July, 2006. Soil climate atlas of the northeast U.S. Poster Presentation, 18" World
Congress of Soil Science. Philadelphia PA..

As the National Cooperative Soil Survey progresses toward physiographically based
correlation and mapping, these techniques will be valuable in identifying components,
map units, and series that need investigation. Landscape visualization techniques, as
in figure 2, are valuable in guiding placement of on-site soil temperature monitors.
Since 2006, more than a dozen HOBO Pro Data Loggers (from Onset Corporation)
have been installed in soil profiles targeted by the methods described here. The data
collected in these areas will help to refine the models, and will guide correlation
decisions.

| MAST =81.9 - (y*0.000012) - (x*0.000001) - (z*0.00890) - (sa*.22) +
(sg*.0114)
Where MAST = Mean Annual Soil Temperature (°F), y = Northing (meters, Albers Equal Area, NADS3), x =
Easting (meters, Albers Equal Area, NAD83), z = Elevation (m), sa = Slope Aspect Facet (Olivier, 1964),
sg = slope gradient (%)

Mount, H.R., and R.F. Paetzold. 2002. The temperature tegime for selected soils in the United States. United States
Department of Agriculture, Natural Resources Conservation Service, National Soil Survey Center, Lincoln, Nebraska,
Soil Survey Investigations Report No. 48.

| An approach using expert local knowledge calculates the elevation of the mesic-frigid Olivier, H. 1964. Trrigation and Climate. London, England. Edward Arnold Publishers Ltd. 250 p.

boundary (Craul, unpublished):

Smith, H. 1984. General soil map characteristics. /n Soils of the northeastern United States, edited by R.L. Cunningham
M/F = f(Max(z), Latitude) and E.J. Ciolkosz. Bulletin 848. The Pennsylvania State University, University Park PA.

Where z = Elevati v ini i i
Toz=Hmmim @) United toes Deparimentf grcuture 7 WestVirginiaUniversity

Natural Resources Conservation Service





<<
  /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
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /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


