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Background

A combination of gravity field changes due to atmospheric variations
and non-tidal oceanic variations is modeled as a part of background
gravity field models in GRACE data processing. This model is
delivered in the so-called AOD1B products.

Between Jun 23, 2006 and Sep 20, 2007, the ocean component of the
AOD1B was forced by a surface pressure field that had the S2
atmospheric pressure removed twice, by mistake.

Since an error in the background model affects the estimated monthly
gravity fields delivered in the GSM-2 data products, the SDS centers
re-created the Level-2 data products all 16 months between June 2006
and September 2007.

This note summarizes the impact on the Level-2 products as a result of
this re-processing. We recommend that users replace the previously
released products with the re-processed products. The following
products are affected: AOD1B, GSM-2, GAC-2 and GAD-2.

References:
— Level-2 Product User Guide
— AOD1B Product Description Document
— Level-2 Data Product Release Notes from each center
— SDS Newsletters October 07 till January 2008
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AOD_NEW-OLD: Std Dev (Feb-Mar 2007)
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This image shows the standard deviation of the time-series of geoid height changes due to the differences
between the incorrect and the correct AOD1B products - over 60 days of February and March 2007. The maps were
drawn using the 6-hr, degree/order 100 “GLO” time-series within the AOD1B product, and do not include terms of
harmonic degrees 0 and 1. Therefore, this map shows the size and geographic distribution of the change in the
energy of the background gravity field model used for GRACE processing as a result of this correction.

As may be expected, the change in energyis large over the oceans.
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Effects of changing AOD1B
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This image shows the degree statistics of the changes in two monthly solutions (CSR-RL04 solution for
Feb and Mar 2007) as a result of correcting the background AOD1B model. The X-axis is the harmonic
degree, and the Y-axis is the root-sum-square of geopotential harmonic differences, expressed in units of
mm of geoid (upon multiplication by a mean Earth radius of 6378136300 mm). The black crosses represent
an upper-bound error estimate for a typical month, obtained by examining residuals relative to seasonal
model fits to monthly solutions. The solid red (blue) lines show the formal errors for the Feb (Mar) 2007
solutions. The red (blue) symbols show the degree difference variances for Feb (Mar) 2007 solutions done
with incorrect and correct AOD1B models.

For further illustration, the next page shows these differences in map form.
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This map shows the water-layer equivalent of the difference between the old and the new GSM-2
products for Feb 2007, caused by the change in the background AOD1B model. Note the
generally small amplitude changes over land; and the higher amplitude, large-spatial-scale
changes that occur over the same oceanic regions where the background AOD1B model
changed with a large standard deviation.

The 60x60 monthly GSMfields were differenced, and plotted with 750-km Gaussian smoothing.
Degree-2 differences are included within this comparison.
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This montage shows the change in the solutions - in equivalent water layer height - for the 16 CSR RL-04 re-
processed months - starting from June 2006 at top left-hand corner, moving to the rightto Sep ‘06 at the end of the
first row, and then continuing down and to the right until Jun ‘07 at the bottom left, and finally, Sep ‘07 at bottom right.

In order to exaggerate the change, the maps are drawn to 300-km smoothing - note that this level of smoothing is
not generally used to extract mass-fluxchanges without some de-striping.

Once again, with the exception of Dec ‘06, Jan ‘07 and Sep ‘07, the changes are larger over the oceans. The
exceptional months do not support signal extraction at such a high spatial resolution.
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Change to Annual Fit
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The water-layer equivalent map of the
annual cosine and sine amplitudes of
the difference is shown in the lower
panel, drawn to degree 60, with 300-km
Gaussian smoothing.

The changes to the annual cycle from
this re-processing are therefore no more
than 1-mm water layer amplitude - well
below the estimates of error at 300-km
resolution.
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Changes to 161-day fit

|
; ——Var161_1  ——DifVar161
10% 14 ——Varl61_2
The top-rightimage shows the degree 21
variance (sum-squares) of the 10
amplitudes of 161-day (S2-Alias) fit to 102
the 66 monthly CSR-RL04 solutions i
(from Apr 2002 to Dec 2007) - with and © 102
without the new fields. Tcﬁ
- 10-24
The green line - showing the degree
variance of the difference between the 10% s p¥
two fits - is now a larger fraction of the Mo ; |
161-day signal. 10% W erl ol
0 10 20 30 40 50 60

The water-layer equivalent map of the
annual cosine and sine amplitudes of
the difference is shown in the lower
panel, drawn to degree 60, with 300-km
Gaussian smoothing.
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The approximately 1-cm changes in the
span of 16 months between Jun ‘06
and Sep ‘07 (shown in the earlier
montage) has altered the 161-dayfit
over the mission duration by several
mm of water-layer equivalent.
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Conclusion

The change in AOD background model over the 16
months has altered the signal over the oceans in
these months by up to 1-cm water-layer equivalent,
and over large spatial extent.

Unlike low-frequency changes to the background
models, this perturbation in the GRACE estimate
cannot be restored by studying the summed quantity

(GAC+GSM) or (GAD+GSM) - as is the common
practice among oceanographic users.

The change in signal over land areas is notably
smaller.

We recommend that users replace the 16 monthly
solutions between Jun ‘06 and Sep ‘07 with the re-
processed solutions that were delivered in February
2008 (please see Release Notes).

GRACE TN-06 (Feb 22, 2008)




<<
  /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
  /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 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 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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [3024.000 4320.000]
>> setpagedevice


