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Introduction

The EU-funded GEMS project had as main objective the development of a modeling systems that allows for monitoring the global distributions of atmospheric constituents. The main
region focus is Europe and in sub-group GRG (Global Reactive Gases) work is developed with global chemical transport models (CTMs) in order to provide the necessary boundary
conditions to the Regional Air Quality models. The system performance of both standalone runs and coupled ECMWF mode IFS with CTMs (analysis and forecast mode) was assessed
through comparison with independent observations. Here we present part of the evaluation work performed for the modeled NO,, with focus on the results of the standalone runs from the

latest versions of models MOCAGE (V02), MOZART (V10) and TM5 (V10) compared to SCIAMACHY satellite measurt
SCIAMACHY flying on ENVISAT measures in UV/vis/IR and has a global coverage of the atmosphere within approx. 6

ements.
days and a spatial resolution of 60x30 km2. The local overpass time

of SCIAMACHY is at about 10:00 LT for low and mid latitudes. The NO, slant columns are retrieved with the DOAS technique in the wavelength region 425 — 450 nm.
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The NO, total vertical column is calculated by diving the total
slant column measured with an airmass factor based on the
US-standard atmosphere with the tropospheric part removed.
The NO, satellite measurements present here on the right are
in fact Total Columns (not only the stratospheric) and thus
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representing an upper limit.
For the stratospheric values no screening for clouds or
pollution is applied.
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* In general the MOCAGE V02 results are too low for
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the stratospheric NO,.
* MOZART V10 is doing well but still
overestimating the stratospheric fields.

* The results of TM5 V10 are quite good overall but
over the South Pole the model predicts higher NO,

slightly
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Troposphere

SATELLITE PRODUCT

The tropospheric slant columns are obtained with the
subtraction, from the total column, of the average of the NO,
slant columns measured on the same day at the same
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latitude over the Pacific sector (180° — 220° longitude).
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Vertical tropospheric columns are then computed using
airmass factors based on a MOZART run for 1997 and
averaged over months.

For these data, a filter for cloud fractions smaller than
approx. 30% was applied.
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* The tropospheric NO, simulated by MOCAGE is in
general too high.

* The other 2 models, MOZART and TM5 achieved good
results. (see example of European domain)
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* However, over some highly polluted areas, such as
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China, the results are still too low, especially in the winter
months.

*In the hot-spots for biomass burning

emissions, e.g. African Savannah (see

example of South Africa for 2004) or boreal
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fires in Siberia in 2003 (see figures) and
Alaska in 2004, the model values are higher
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than the SCIAMACHY measurements.

Note that the high values registered in the Siberia region Anthropogenic

(black circle in the figure) are not from fires but actually from pollution

China.

* In general the seasonality is well captured MY b A A, VIO Sl oo 204

by all models with higher discrepancies . \ = ]

during winter. Burning & i e
Conclusions Se——

» The stratospheric NO, is well modeled by both standalone and coupled system
MOZART-IFS, with exception of MOCAGE that presents too low values for this layer;

» The NO, columns are not correctly simulated over the polluted regions mostly during
the winter months with, on average, an underestimation of values. This might be
explained by the constant emission fields used as input in the model that have not
followed the change of NOx emissions in the last years in the major urban centers.
Therefore, the discrepancies of NO, values are even higher for the simulation of recent
years by the MOZART-IFS.

 Tropospheric NO, values over biomass burning regions are often too high, but the
seasonality is well simulated. This is an indication for a problem with the NOx/CO
emission ratios used by the models.

This work was funded by the European Community through the GEMS project.
The results presented here are only a small fraction of the evaluation work
developed within the GEMS project at the IUP - Bremen. The complete outcome
of the continuous evaluation performed throughout the last 2 years can be found
in the GEMS GRG Comprehensive Validation Report.

U Universitat Bremen




<<
  /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 [595.000 842.000]
>> setpagedevice


