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Abstract

The assimilation of cloud-affected satellite microwave radiances within Numerical
Weather Prediction systems will allow a significant increase in the observational
information used to constrain forecast models. In particular, the 23GHz and 31GHz
microwave window channels of the AMSU-A instrument contain much information
on cloud liquid water which is currently not fully exploited.

Work at the Met Office has studied the effect of allowing the gradient of the
observations with respect to cloud liquid water to influence the analysis through
innovations in cloudy radiances, using the RTTOV radiative transfer model and an
incremental cloud liquid water operator in the variational data assimilation. In this
way, AMSU-A radiances at 23GHz and 31GHz are now being assimilated in all
cloudy situations (except in heavy precipitation, detected using the scattering index
method) at the Met Office in pre-operational tests. This will provide the basis for
future assimilation of high resolution cloud and precipitation affected AMSR
radiances. The assimilation of these AMSU-A data gives a notable improvement in
fit to observations which is preserved into the six-hour forecast. In addition, there is a
strong positive impact verifying against analysis on southern hemisphere and tropical
large scale fields.

1. Introduction

Currently, AMSU-A channels peaking in the lower troposphere are not assimilated in
the Met Office 4D-Var if there are significant amounts of liquid water present in the
field of view. This screening of cloud-affected data leads to large gaps in data
coverage. The microwave window channels on AMSU-A contain information on
cloud liquid water which is currently not exploited in the assimilation system.
Channel 1 of AMSU-A (23GHz) has sensitivity to both water vapour and liquid water
emission and absorption effects. Channel 2 (31GHz) is sensitive to liquid water only.
Section 2 shows how cloud information in the model background can be exploited by
use of these channels in a radiative transfer system.

Recently, a new incrementing operator which diagnoses increments for cloud liquid
water and vapour has been developed at the Met Office, designed to be used with a
total moisture control variable in 4D-Var. This revised operator allows the
assimilation of cloud-affected observations, such as AMSU-A Channels 1 and 2; a
fuller description of the operator is given in Section 3.

! This work has also been submitted to the proceedings of the 3™ Meeting of the International
Precipitation Working Group, held at Melbourne, Australia, 23-27 October 2006.
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In order to assimilate cloud-affected radiances, cloud water must first be analysed in
the Met Office Observation Processing System (OPS) 1d-Var. This pre-processing is
not optimal as it does not yet employ an incremental scheme, and the effects of this
are mentioned briefly in Section 4.

Initial assimilation studies have been undertaken, assimilating NOAA-16 AMSU-A
window channels in the context of the 4D-Var cloud incrementing operator to assess
the impact on the forecast and analysis. The assimilation experiment set-up and
results are outlined in Section 5.

2. AMSU-A Microwave Window Channels

As mentioned in Section 1, the AMSU-A window channels have a sensitivity to
absorption and emission by cloud liquid water that is not currently utilised. Figure 1
illustrates the extent to which there is information on liquid water contained in the
model background which can be exploited by use of these data. Modelling the
radiative effects of liquid water brings simulations of top-of-atmosphere brightness
temperatures (calculated using RTTOV (Saunders et al., 1999)) much closer to
observations at these frequencies.
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Figure 1: Top-of-atmosphere brightness temperatures for 23GHz (top row) and
31GHz (bottom row): NOAA-16 observations (left column), model simulations
including the radiative effects of liquid water (centre column), and model simulations
ignoring the radiative effects of liquid water (right column).
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Figure 2 shows global maps of the innovation bias for NOAA-16 AMSU-A Channel 2
calculated over four weeks using the radiative transfer model RTTOV and Met Office
global model background fields with the operational assimilation setup (i.e. AMSU-A
Channels 1 and 2 not assimilated).

Cloud Free

Mean O-B (K)

Figure 2: Global brightness temperature innovation bias maps (observation minus
background) for AMSU-A Channel 2, based on four weeks’ data, in cloud-free
conditions (top) and cloudy conditions (bottom). Blue indicates a negative bias:
observed brightness temperature is colder than the model. Yellow indicates a positive
bias: observed brightness temperature is warmer than the model

AMSU-A Channel 2 has a negative innovation bias (i.e., the observed brightness
temperature is colder than the model) in clear conditions and a positive innovation
bias (i.e., the observed brightness temperature is warmer than the model) in cloudy
conditions. At the wavelengths of the AMSU-A window channels, brightness
temperature generally increases linearly with the amount of liquid water in the profile.
Therefore, these biases may be due to data selection (i.e., the model has cloud in some
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clear areas and no cloud in some cloudy areas) but they may also be due to a
systematic under-estimation of liquid water in clouds by the model. In this case, it is
expected that the assimilation of the AMSU-A window channels would add moisture
to the system.

3. Cloud Incrementing Operator

Previously, the Met Office variational analysis scheme produced water vapour
analyses using a single moisture control variable (relative humidity). In order to
enable observational information on cloud to be assimilated, a new incrementing
operator for cloud and moisture has been developed, designed to be used with a total
moisture control variable (Sharpe, 2005). The incrementing operator partitions total
moisture increments into vapour and cloud components for use by observation
operators; currently only changes to water vapour and cloud liquid water (not yet
cloud ice water) are considered.

If the background state is Cy then the analysis, Cy" is:

Cx'=Cx+ KCy’

The model state Cy includes humidity, liquid cloud, ice cloud and cloud fraction. Cy’
is the analysis increment and includes temperature increment T, pressure increment
P’ and total water increment gt’. As mentioned above, currently qr includes water
vapour and liquid cloud.

K is an incremental variable transform operator between control variable space and
model parameter space. In this instance, K requires linear physics and applies a
physically based constraint on the adjustment of cloud, water vapour and temperature.

4, 1D-Var Pre-Processor

Prior to being assimilated in 4D-Var, observations are passed through a 1D-Var pre-
processor, which is currently formulated using full field total water (Deblonde and
English, 2003) as opposed to utilising the incrementing operator. This approach leads
to approximately 8% of observations (including sounding channel observations which
are currently assimilated) being rejected in 1D-Var. Because data is thinned and
satellite passes overlap within a six-hour window, data volume in 4D-Var is not
reduced but is biased away from cloudy areas to clear regions. This biased data
selection is known to give negative impact (English et al, 2002).

5. AMSU-A Assimilation Experiments

A four-week assimilation trial was run using a low cost version of the Met Office
operational system: namely using 3D-Var and reduced NWP resolution. The trial
consisted of switching on NOAA-16 AMSU-A channels 1 and 2 in the pre-processing
and assimilating the radiances directly in 3D-Var. The new data were assimilated in
the extra-tropics, over sea, in all conditions except for heavy precipitation as defined
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using the Bennartz scattering index (Bennartz et al, 2002). The information contained
within these data were exploited by processing cloud liquid water as an active
variable and utilising the incrementing cloud liquid water operator described earlier.
Bias correction coefficients for the window channels were calculated via a 10-day run
where the data was processed but not assimilated. Clear air data only was used to
generate the bias corrections, effectively ignoring the potentially large bias from the
cloudy data. The options for bias correction generation when assimilating these data
operationally are discussed in Section 6.

5.1. Fit to Analysis

Verification of large-scale fields such as mean sea-level pressure, temperature,
500hPa geopotential height and jet level winds against analysis can be seen in Figure
3, which shows the impact at six different forecast periods. The chart is divided into
three sections: northern hemisphere on the left, tropics in the centre and southern
hemisphere on the right. The chart indicates the difference between trial RMS error
and control RMS error for each field at each time; a positive difference indicates that
the trial RMS error is larger than the control RMS error, and so the AMSU-A cloudy
assimilation results in a negative impact compared to control; a negative difference in
RMS indicates a positive impact.

It can be seen that there is a strong positive impact on southern hemisphere and
tropical large-scale fields. Most fields and forecast ranges show an improvement in
the southern hemisphere, apart from humidity at 850hPa, which is degraded in all
regions compared to the control against analysis. There is very strong improvement in
tropical temperature fields at 500hPa and 250hPa, although tropical fields at 50hPa
demonstrate a negative impact. The impact is more mixed in the northern hemisphere.
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Figure 3: Verification of large scale fields against analysis for six forecast ranges.
The chart shows trial-control forecast RMS difference: a negative difference indicates
positive impact from the AMSU-A cloudy assimilation.

5.2. Fit to Observations

Assimilating the cloud-affected microwave window channels led to an improvement
in fit to observations, which is preserved into the six-hour forecast. This can be seen
in Figure 4, which shows the difference between the top-of-atmosphere brightness
temperatures, simulated from the first six hour forecast fields produced by the
assimilation, and the corresponding observations. There are several areas (two
examples are indicated) where the difference between simulations and observations is
larger in magnitude for the control run (top image) than the AMSU-A assimilation run
(bottom image), indicating that assimilating these data has brought the model cloud
fields closer to reality.
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Figure 4: Observed brightness temperatures minus simulated brightness temperatures
(simulated from T+6 model fields) at 31GHz for control run (top) and AMSU-A
assimilation run (bottom).

6. Conclusions and Further Work

Direct assimilation of AMSU-A cloudy radiances at 23GHz and 31GHz utilising a
cloud liquid water incrementing operator in the variational assimilation leads to
improved cloud fields and some benefit to large scale fields in the tropics and
southern hemisphere.

Since this study was undertaken, some of the issues relating to the biased data
selection have been resolved in the pre-processing. Eventually it is planned to
implement an incremental 1d-var with the same incrementing cloud operator to
provide an optimal pre-processing system.
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Generation of bias corrections for cloudy data remains an issue which must be
resolved before operational use. The three main options are to not bias correct the
data, to bias correct only clear air data (as in this study) or to bias correct all data
(which may lead to some degradation in clear air assimilation). These options are
currently being tested, and operational assimilation of cloudy AMSU-A radiances is
planned for early 2007, followed by investigation into assimilation of cloud and
precipitation affected AMSR radiances.

7. References

Bennartz, R; A. Thoss, A. Dybbroe, and D.B. Michelson, 2002... Precipitation
analysis using the Advanced Microwave Sounding Unit in support of nowcasting
applications. Meteorological Applications, Volume 9, pp.177-189.

Deblonde, G. and S.J. English, 2003. One-dimensional variational retrievals from
SSMIS-simulated observations, Journal of Applied Meteorology. 42, No. 10, pp.
1406-1420.

English, S.J., Hilton, F., Jones, D.C., Smith, A.J. and Whyte, K.W, 2002. ATOVS and
SSM/I assimilation at the Met Office. Proceedings of the XlIth International
TOVS Study Conference, Lorne, Australia, 28 February — 5 March 2002, pp72-78..

Saunders, R., Matricardi, M., Brunel, P.,1999. An improved fast radiative transfer
model for assimilation of satellite radiance observations. Quarterly Journal of the
Royal Meteorological Society, 125, No.556 1407-1425.

Sharpe, M. C., 2005. Adding cloud to the Met Office variational analysis system,
Proceedings of the Fourth WMO International Symposium on Assimilation of
Observations in Meteorology and Oceanography, Prague, Czech Republic,
18-22 April 2005.

454



INTERNATIONAL

WORKING GROUP
Sharing ideas, plans and techniques

fo study the earth’s weather

using space-based observations

Proceedings of the
Fifteenth International

TOVS Study Conference

Maratea, Italy
4 October - 10 October 2006




	Sec3.pdf
	Global Analysis and Characterization of  
	          AIRS/MODIS Cloud-Clearing 
	ABSTRACT 
	ACKNOWLEDGEMENTS 
	REFERENCES 


	3_2_Romano.pdf
	Introduction 
	Simulated data sets  
	 
	Cloud detection 
	Conclusions and future work 
	Acknowledgements  
	 
	References 


	Sec5.pdf
	5_4_Pla.pdf
	EXECUTIVE SUMMARY 
	Frequency Bands Under Study For The Next WRC-2007 
	AGENDA ITEM 1.2 
	AGENDA ITEM 1.20 
	ADEQUATE METHOD TO SOLVE AGENDA ITEMS 1.2 AND 1.20 
	AGENDA ITEM 1.2 
	AGENDA ITEM 1.20 

	Impact Of Wrong Or Missing Data 
	General Methodology Used For The Computation Of The Limits 

	Performance Criteria For Passive Remote Sensing Of Environmental Data 
	IMPACT OF INTERFERENCE WITHIN SATELLITE PASSIVE BANDS 
	IMPACT OF HIGH LEVEL OF INTERFERENCE 
	IMPACT OF UNDETECTABLE LEVEL OF INTERFERENCE 
	EXAMPLE OF RFI IMPACT AT 1.4 GHZ 
	GENERAL ISSUES CONCERNING THE IMPACT OF INTERFERENCE 


	CONCLUSION 



	Sec7.pdf
	7_5_Vocino.pdf
	1. Motivation 
	  
	2. Data Assimilation System setup 
	3. Observations 
	LIST OF REFERENCES 
	FIGURES 


	Sec8.pdf
	8_01_Kelly_m1.pdf
	  

	8_01_Kelly_m2.pdf
	8_01_Kelly_m3.pdf
	 
	 
	   
	 
	 

	8_01_Kelly_m4.pdf
	   
	  
	  
	  
	  

	8_01_Kelly_m5.pdf
	   
	 
	 
	 
	 
	REFERENCES 

	8_03_Auligne.pdf
	Bias correction of satellite data at ECMWF 
	T. Auligne, A. McNally, D. Dee 
	European Centre for Medium-range Weather Forecast 

	 
	1. Introduction 
	2. Performance of the VarBC 
	2.1 Response to an instrument problem 
	2.2 Response to a systematic NWP model error 

	3. Predictors in the operational parametric form 
	4. A first diagnostic to evaluate predictors 
	5. A second diagnostic to evaluate predictors 
	6. Application of the diagnostics to the selection of predictors 
	7. Conclusions 
	References 


	8_06_Han.pdf
	Abstract 
	Introduction 
	Bias Observed and Bias Correction 
	Impact on Analyses and Forecasts 
	Impact on Tropical Cyclone Forecasts 
	Discussions and Ongoing work 
	Acknowledgements 
	Reference 

	8_07_Randriamampianina.pdf
	Roger Randriamampianina 
	Abstract 
	Introduction 
	The ALADIN/HU models and the assimilation system used in the study 
	Investigation of different predictors in the estimation of the bias correction 
	Investigation of different periods in the computation of the bias correction for LAM data assimilation system 
	Preliminary conclusions 
	Acknowledgements  
	References 


	8_10_LeMarshall.pdf
	1NASA, NOAA and DoD Joint Center for Satellite Data Assimilation (JCSDA), Camp Springs,MD, USA
	Introduction
	Background
	Assimilation of Full Spatial Resolution (All Footprints) AIRS Data
	               Table 2: AIRS Data Usage per Analysis Cycle

	Assimilation of Full and Reduced Spatial Resolution AIRS Data
	Assimilation of Full and Reduced Spectral Coverage


	Sec9.pdf
	Space Programme, World Meteorological Organization 
	Introduce 
	Data dissemination 
	  
	WMO High Profile Training Event (HPTE) 
	 
	Anticipated Outcomes For The HPTE 

	Summary 
	Reference 

	9_4_DuMont.pdf
	 
	 
	Abstract 
	Global NWP requirements
	Products
	Considered expansion


	 - Global monitoring 
	- Geographical expansion  
	References 



	Sec11.pdf
	11_5_Uspensky.pdf
	Figure 2. MPP retrieval accuracy for N2O columnar amount
	Acknowledgments



	PostersA.pdf
	A_27_Dyras_Lapeta.pdf
	ABSTRACT 


	PostersB.pdf
	B_09_de_Souza.pdf
	Introduction 
	Experimental design and verification methodology 
	Results 



	5_4_Pla.pdf
	EXECUTIVE SUMMARY 
	Frequency Bands Under Study For The Next WRC-2007 
	AGENDA ITEM 1.2 
	AGENDA ITEM 1.20 
	ADEQUATE METHOD TO SOLVE AGENDA ITEMS 1.2 AND 1.20 
	AGENDA ITEM 1.2 
	AGENDA ITEM 1.20 

	Impact Of Wrong Or Missing Data 
	General Methodology Used For The Computation Of The Limits 

	Performance Criteria For Passive Remote Sensing Of Environmental Data 
	IMPACT OF INTERFERENCE WITHIN SATELLITE PASSIVE BANDS 
	IMPACT OF HIGH LEVEL OF INTERFERENCE 
	IMPACT OF UNDETECTABLE LEVEL OF INTERFERENCE 
	EXAMPLE OF RFI IMPACT AT 1.4 GHZ 
	GENERAL ISSUES CONCERNING THE IMPACT OF INTERFERENCE 


	CONCLUSION 


	3_1_Zhang.pdf
	 
	 
	Global Analysis and Characterization of  
	          AIRS/MODIS Cloud-Clearing 
	ABSTRACT 
	INTRODUCTION 
	ACKNOWLEDGEMENTS 
	REFERENCES 



	7_5_Vocino.pdf
	ABSTRACT 
	Motivation  
	Data Assimilation System setup 
	Observations 
	FIGURES 

	8_01_Kelly.pdf
	8_01_Kelly_m1.pdf
	  

	8_01_Kelly_m2.pdf
	8_01_Kelly_m3.pdf
	 
	 
	   
	 
	 

	8_01_Kelly_m4.pdf
	   
	  
	  
	  
	  

	8_01_Kelly_m5.pdf
	   
	 
	 
	 
	 
	REFERENCES 


	11_8_B_Huang.pdf
	 
	 
	Linear Form of the Radiative Transfer Equation Revisited 
	 



<<
  /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
  /CreateJDFFile false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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




