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1. Windward/lee effect

with 24-h pi

forecasts in
mm/day using the MM model driven by ECMWF analyses. 13 representative
cases with significant precipitation in the Black Forest region during summer
2005 have been averaged. The black lines indicate the orography of the
region. Left panel: 7-km MMS simulation with convection parameterization.
Middle panel: I-km MMS simulation without convection parameterization.

Figure 1. Comp of ati

Right panel: Corresp vations. Using
without ) ization, the effect is clearly
reduced,

/1) COPS and AMF science

Quantitative precipitation forecasting (QPF) is a key issue in atmospheric
science. Accurate predictions of precipitation, particularly of extreme events,
are of extraordinary value for economy and society.

QPF problems are related to deficiencies in the representation of the whole
life cycle of precipitation events from the preconvective environment, to the
development of clouds, to the onset, development, and decay of
precipitation. Corresponding errors are interwoven and propagate in a non-
linear cascade in the model system. As model physics and spatial scales in
weather and climate simulations are becoming more and more similar,
improved simulations of precipitation will contribute to forecast skills on all

Particularly in complex terrain, two prominent QPF problems have been

2. Diurnal cycle of precipitation

Figure 2. Diurnal cycle of surface variables simulated for the
same 13 cases as in Fig.1. LM: Lokalmodell of the German
Weather Service (DWD). Strong deviations from observations
are found in all variables. Increasing model resolution and
shutdown of convection parameterization results in an
improvement of the simulation of precipitation.

/2) European summer experiments 2007

808 FDP, Vancouver
2010 FDP.

MAP and IHOP_2002
experiences

Figure 3. Coordination of weather research programs during this decade. POP: German QPF
program funded by the German Research Foundation (DFG); MEDEX: World Weather
Research Program (WIWRP) Research and Development Project (RDP) for studying cyclones in
the mediterranean area; D-PHASE: WWRP Forecast Demonstration Project (FDP). COPS:
Convective and Orographically-induced Precipitation Study, a WWRP RDP; GOP: I-year
General Observations Period; COPS and GOP and strongly supported by operation of the
AMF; ETReC07: First summertime European THORPEX Regional Campaign; TIGGE:
THORPEX Interactive Grand Global Ensemble; MAP: Mesoscale Alpine Programme;
IHOP_2002: International Water Vapor Project.

Data archive,
MPIfM Hamburg

Within these research programs, intense global and
mesoscale modeling activities are coordinated with
{series of experiments providing a unique data set.
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Figure 4. Spatial overlap of research areas.

To address these topics, a series of research programs has been initiated, which is coordinated by the World Weather Research
Program (WWRP). Process and predictability studies are strongly related to World Climate Research Program (WCRP) and
Atmospheric Radiation Measurement (ARM) Program research activities.
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Figure 5. Set up of German QPF program POP.
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Figure 6. COPS region and science goal. The location
of the AMF is also indicated.

located at Supersite M.

Figure 7. COPS Supersite equipment. The AMF is

Figure 8. Airbome platforms participating in
COPS / TRACKS.

/3) Set up of AMF site, coordination with COPS and GOP

P
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National Labora

Figure 9. Result of site preparation and operation planning process, which was organized within a contract between Los Alamos
v and University of Hohenheim. It comprised the work of the local government and an engineering office and

included site ren; uilding application, site ground work, logistics (power, internet, phone), fence, outreach, etc. The German
QPS and GOP contributions are highlighted.

Figure 11. Aerial photo of AMF site
in Murg valley.
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Figure 10. Zoom in view of
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Figure 12. MWRs.

Figure 15. AMF site with

Figure 14. Eddy correlation

Figure 16. COPS OC at Baden Airpark in
the Rhine valley.

igure 17. Forced convection mission
plan for German and French Falcons
(upper panel) as well as DO 128
\a[rcmﬁ (bottom panel).
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Figure 18. Mission planning and data management. It
is expected that about 10TB of data will be produced.

/4) Strategy for reaching the science goals

Mission planning is performed by the COPS ISSC and the COPS Pls. Mission preparation and performance is organized
at the COPS Operations Center. Particularly challenging is the coordination of the airborne platforms with scanning and
mobile ground tesed measurements. Long term statistics of synergetic retrievals will be used for model evaluations.
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Overarching Science Questions:
= What are the for the ion and
ion of ive clouds in ic terrain?
= What are the microphysical properties of
orographically induced clouds and how do these
depend on dynamics, thermodynamics, and aerosol
microphysics?
= How can convective clouds in orographic terrain
be represented in atmospheric models based on
AMF, COPS, and GOP data?
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Figure 19. Planned near real-time data analysis
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Figure 20. COPS
scientific organization.

Figure 21. COPS research
vision for separating errors
due to initial fields and
model physics as well as for
performing process and
predictability studies. /

station.

aerosol inlet. /

Acknowledgements: This research program is supported by ARM, DFG, WWRP, HGF, ANR, CNRS, NERC, DWD, Meteo
France, Meteo Swiss, EUMETSAT, EUFAR, the COPS ISSC, and the b RHASE SSC.



	Set Up and Operation of the AMF Site in the Black Forest During COPS��Volker Wulfmeyer1, Andreas Behrendt1, Dietrich Althausen


<<
  /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 /Average
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /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 /Average
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /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 false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages false
  /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 (None)
  /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 [612.000 792.000]
>> setpagedevice


