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INTRODUCTION MATERIALS AND METHODS
Two native Aridsoils in the State of Qatar (Rodah: silty clay loam and Sabkha:

TypoSoil™ IS a hew device for_ chgracterlzmg the hydros_tructural properties silty loam). Three replicates of reconstituted and undisturbed soil samples of
of t.he soll- medium orgqnlzatlon. It Measures smultaneogsly ang each soil type were measured approximately every ten minutes from
continuously three state variables: the soil water content, the soil volume saturation to dry state over a period of 2-4 days at 40°C (Approx. 300-600
and the soil water potential. From these state variables, the values and data pairs).
shapes of the two fundamental characteristic curves: soil shrinkage curve | |
[V(W)] and the water potential curve [n(W)] can be produced. These curves Reconstituted cores were consjtructed from air dry aggregate§ between ZOme
form the thermodynamic state equations of the soil medium’s and 2mm by capillary wetting before a cycle of drying and wetting.
hydrostructural equilibrium. Other measuring methods are time consuming Uf)d'Stl_ered cores were taken from the field using sampling rings that were
and provide limited data, failing to accurately depict these curves. The driven into the surface layer of the saturated soil.
automated TypoSoil™ measurements were used to model hydrostructural From the continuous measurements the extraction and estimation of 9
behavior under the thermodynamic theory of the soil medium to obtain characteristic parameters of the pedostructure can be used to describe its
physically based parameters. In this study, the apparatus was used to hydro-structural behavior (W .. W E E_. V. W, ky, K., K.). The
measure both curves of reconstituted and undisturbed soil cores of two | misab Timasab mmb Tmar To N TNy sy ThsUr T
native soils of Qatar from saturation to dry state by evaporation. The parameters: Wrisat, Wnasat: Emi Ema @re extracted from fitting with the potential
curve, and then the rest of the parameters can be extracted from the

measurements validate this procedure for the soil sample preparation and
provide consistent measurement. shrinkage curve through an optimization fitting process.
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Figure 4: Extracting the characteristic parameters of potential and shrinkage curve for the
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— case of sigmoidal shrinkage curve with no saturated interpedal water. Black text indicates
Figure 2: Various configurations of air 2 o077 - that the parameters’ values are extracted directly from the curve, while grey text indicates
and water partitioning into the two pore 075 Wip+max(ws) that those parameters are optimized. (from Assi et. al, 2014)
systems, inter- and intra- primary peds, NG
related to a standard shrinkage curve e 073- / RESULTS AND DISCUSSION
[from Braudeau et al. 2004]. § 0.71
= e The measured curves for each soil category show consistent and repeatable
5 —~ < HEEN potential and shrinkage behavior, with slight exceptions. Also, the
0.67 - | | Wbs | . . . .
] > S/Aaﬂon ine methodology of parameter extraction is validated by demonstrating that the
oS T modeled curves of each core highly correlate with the continuous
0 0.1 0.2 0.3 04 . . .
Water content W (kg kg™) measurements that would not be possible with a few discrete measurements.
When comparing cores of the same type the extracted parameters showed
/ OBJECTIVES \ little variation, but were characteristically different from other soil types and
_ o @nstructions. /
* Introduce a new physical characterization approach based the
thermodynamlc theory of the soll medlum (Brgudeau et al. 2(_)14). | | | pisturbed Rodah Soil Sample [AM6]
* Validate a methodology for preparing reconstituted and undisturbed soll Reconstituted Rodah Soil Samples ~ 0.95 1000
samples for apparatus’ measurements that are consistent. ~ 095 e[ 1000 g oo 800 F
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— | — e CONCLUSIONS N\
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’)p L ,h‘ _ The measurement and parameter extraction methodology are validated to be
o | Ny P ‘N i a simple, robust, and unique for describing both the potential and shrinkage
Figure 3: TypoSoil™ main components and  #% L,.\ P LU curves. For this methodology to be used, it is imperative to have continuous
th:]nctit;)ns al)l Spot la(Sjer- measure height; G L and simultaneous measurements, currently only possible with the TypoSoil™
- t - 8 . .
diar;etiimcjrfﬁfct?gn I;ifftz_ofgcorr;ﬁzuﬁ apparatus. The results from the two Qatari soils demonstrated that the results
measurements simultaneously; Electronic from this methodology were both repeatable within the same soil type and
balance- measure mass; b) Ceramic @stinctive between different solil types. /
tensiometer- measure soil-water
potential; Support platform- house References

Assi, A.T., J. Accola, G. Hovhannissian, R.H. Mohtar and E. Braudeau (2014). Physics of soil medium organization, Part 2: pedostructure characterization
through measurement and modeling the soil moisture characteristic curves, Front. Environ. Sci., 2:5. doi: 10.3389/fenvs.2014.00005.

Braudeau, E., Frangi, J.P., and Mothar, R.H. (2004). Characterizing non-rigid dual porosity structured soil medium using its shrinkage curve. Soil Sci. Soc. Am.
J. 68, 359—-370.d0i:10.2136/ss5aj2004.0359 .

Braudeau, E., and Mohtar, R.H. (2009). Modeling the soil system: bridging the gap between pedology and soil-water physics. Glob. Planet. Changed. 67, 51—
61.doi: 10.1016/].gloplacha.2008.12.002.

Braudeau,E., Assi, A.T., Boukcim, H., and Mohtar, R.H.(2014). Physics of the soil medium organization part1: thermodynamic formulation of the pedostructure
water retention and shrinkage curves. Front. Environ. Sci. 2:4. doi:10.3389/ fenvs.2014.00004 .

pressure transducor and retain core c) Top
view of TypoSoil™ measurements




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /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 300
  /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 ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  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
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


