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Abstract

The Inversion Coupled with Imager (ICI3) scheme is used to retrieve vertical
temperature and moisture profiles from ATOVS onboard NOAA-16 polar-orbiting
satellite. In the present study, an attempt has been made to validate and
intercompare the profiles retrieved from ATOVS and that of AIRS. The rms was
computed using NCEP reanalysis data for ATOVS profiles for the period of
January to March 2004. The rms errors in temperature profiles are found to be
more over land about 3K in lower atmosphere compared to that of middle and
upper atmosphere, where the differences are less than 2k respectively compared
to sea areas. Regarding the comparisons of ATOVS and AIRS profiles, it has
been observed that in general the temperature and moisture profiles are
comparable. However, the best agreements have been observed over oceanic
regions.

Introduction

Remarkable progress has been achieved during the last two decades in
retrieving temperature profiles by means of passive infrared sensors. Recent
efforts have been concentrated on the development of sensors with high spectral
resolution. The AIRS (Advanced Infrared Sensor), with 2378 channels, is the first
operational instrument with these characteristics. Concerning temperature and
moisture profiles, it exhibits substantial improvements when compared with
previous instruments (Parkinson 2003). The AIRS sensor was launched onboard
the EOS-PM (AQUA) satellite in May 2002, together with microwave units AMSU-
A and HSB (Humidity Sensor for Brazil). The AIRS sensor provides radiances in
2378 channels, yielding a significant increase in information about radiative
emission/absorption of many secondary gases in Earth’s atmosphere.

The microwaves sensors are useful in retrieving tropical cyclone data as
cloud cover associated with non-precipitating cloud systems within tropical
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cyclones are transparent to microwaves. The Advanced Microwave Sounding Unit
(AMSU) onboard National Oceanographic and Atmospheric Administration
(NOAA)-15 and NOAA-16 satellites have the capability to measure the main
tropical cyclone parameters of interest to forecasters. While other satellite
sensors can estimate thermal anomalies, wind speeds and rain rate, AMSU is the
first instrument, which can measure these parameters (Kidder et al, 2000). The
Singh et al. 2004 studied the intensity of tropical cyclones which formed over
India using the AMSU measurements. They found that the magnitude of the
warm core temperature anomaly at 250 hPa was 6 K for the Orissa super
cyclone (October 1999). Sandeep et al. 2006, studied the impact of assimilation
of AMSU temperature and moisture profiles for the prediction of a tropical
cyclone over the Arabian Sea using the fifth generation Mesoscale Model (MM5).
They found that the model simulation with the assimilation of AMSU data were in
general agreement with the observations when compared to the model
simulation without the AMSU data.

Models and Data sets

This work shows the ability of ATOVS for retrieving temperature and
moisture profiles for different atmospheric conditions over India. The analysis
was done using the Inversion Coupled with Image (ICl) model (Lavanant et al.
1999a). To accomplish this work we used nine months (January 2004 to
September 2004) of NOAA-16 satellite data pre-processed with the ATOVS and
AVHRR Processing Package (AAPP) model (Klaes 1997; Klaes et al. 1999). The
obtained temperature and moisture retrieved profiles are compared with AIRS
profiles data. Also the retrieved horizontal fields of temperature and moisture
are analyzed for different pressure levels.

In this study, nine months (January 2004 to September 2004) of NOAA-16
satellite data over India and its surrounding regions were used for reconstructing
temperature and moisture profiles. The meteorological data used in the
initialization (numerical weather forecast data) were supplied by the LAM model
run operationally by IMD at New Delhi and for validation process NCEP reanalysis
data was used. Since the satellite raw data is received in the HRPT (High
Resolution Picture Transmission) format, it is necessary to process it before the
retrieval process. The AAPP model was used to perform the ingestion and pre-
processing of the HRPT data. This procedure supplies calibrated data of
brightness temperature for all ATOVS channels located in the terrestrial
coordinates (latitude and longitude) and mapped in a common grid resolution.

The ICI inversion system was developed at the Centre de Météorologie

Spatiale (CMS), where it has been operational since 1996. Its structure is based
on independent modules, which work separately and could be easily replaced.
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The key components are: initial profiles library, inversion module and the tuning
module, which is responsible for the periodic ICI calibration (Lavanant et al.
1997; Lavanant et al. 1999a). The ICI version used in the current study uses the
RTTOV-6 model, a fast radiative transference code (Eyre 1991; Sanders et al.
1998) to simulate the brightness temperature during the retrieval process.

Results and Discussions

Fig. 1 shows the error statistics concerning the mean (bias) and the
standard deviation (stdev) of the difference between the simulated and
measured brightness temperature. These errors are caused by factors
such as forward models approximations and measurement errors, among
others (McMillin et al. 1993). As expected, the error levels change
considerably from channel to channel, and the model accuracy depends
on the surface type (sea and land). Standard deviation values are higher
over land, especially in the AMSU channels. This occurs because the
surface parameters have lower variability and are easily estimated over
sea.
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Fig- 1(a): Error statistics concerning the mean (bias) and (b): the
standard deviation (stdev) of the difference between the
simulated and measured brightness temperature. Statistics
performed for the NOAA-16 satellite from 11/01/2004 to
20/01/2004.
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The vertical accuracy statistics based on satellite and NCEP
reanalysis were computed from the collocations for NOAA-16 satellite data
for the period of January to March 2004. The statistics were made from
total collocations, which include the types of land and sea, and clear and
cloudy conditions. The results illustrated in the Figures 2 and 3 show rms
error of temperature profiles retrieved using ICI over land and sea for
January to March 2004 period. All of them had similar rms error in the
lower troposphere (below 850 hPa) in clear and cloudy conditions with
values about 3.2 K over land and about 2.0 K over sea. The rms errors
are small over the sea compared to that of the land in both situations.
This is because of constant emissivity over the sea compared to highly
variable emissivity over land.
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Intercomparsions of temperature profiles

An attempt has been made here to intercompare these profiles from AIRS
to that of ATOVS. In order to study the differences in these two sets of
profiles, spatial contour plots are prepared for the month of January 2004
at two different pressure levels. The color contour plots of temperature
profiles at 850 and 500 are shown in fig-4 (a and b). It has been
observed that in general the temperature profiles are comparable within 2
degree Kelvin to that of temperature profiles retrieved from AIRS
measurements at DAAC/NASA. However, the large differences are
observed at lower atmosphere (850 hPa) compared to that at middle (500
hPa).
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TEMPERATURE (AIRS—AMSU) AT 850 hPa JANUARY 2004
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Fig-4(a)

TEMPERATURE (AIRS—AMSU) AT 500 hPa JANUARY 2004
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Intercomparsions of specific humidity profiles

For the analysis of differences in specific humidity profiles from the
aforesaid two data sets, spatial contour plots are prepared for the month
of January 2004 at two different pressure levels. The color contour plots

of specific humidity using ATOVS and
shown in fig-5 (a and b).

AIRS data at 850 and 500 hPa are

It has been observed that in general the specific

humidity profiles are comparable within 2gm/kg to that of specific
humidity profiles from AIRS measurements at DAAC/NASA. However, the
large differences are observed at lower atmosphere 850 hPa compared to

those at the middle 500 hPa.
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Summary

The ICI model retrieved profiles are validated using NCEP reanalysis
yields rms error about 3.2 K over land and 2k over Sea. Further the
intercomparisions of ATOVS and AIRS profiles show the larger differences
over land areas at few locations compared to oceanic areas. The order of
the differences in temperature and moisture over land areas at surface
and 850 hPa are about 4K and 3gm/kg respectively. However, these
differences are very small in middle atmosphere.

Acknowledgements

Thanks are due to EUMETSAT for providing the AAPP4.0 and ICI3.0 software. |
am very much thankful to Dr. Lydie Lavananat, Meteo-France for helping in the
installation of ICI software and useful suggestion from time to time. Author is
also thankful to IMD and DAAC/NASA for providing the ATOVS and AIRS data
respectively.

References

Ere J. R., 1991: A fast radiative transfer model for satellite soundings system.
ECMWF Tech. Memorandum, n. 176.

Kidder, S. Q., M. D. Goldberg, R. M. Zehr, M. DeMaria, J. F. W. Purdom, C. S.
Velden, N. C. Grody, and S. J. Kusselson, 2000: Satellite analysis of tropical
Cyclones using the Advanced Microwave Sounding Unit (AMSU), Bull. Amer.
Meteor. Soc., 81, 1241-1259.

Klaes, K. D., 1997: ATOVS data processing in Europe. Tech. Proc. of the 9th
International TOVS Study Conference.

Klaes, K. D. and R. Schraidt, 1999: The European ATOVS and AVHRR Processing
Package (AAPP) Development. Tech. Proc. of the 10th International TOVS Study
Conference.

Lavanant, L., P. Brunel, G. Rochard, T. Labrot, and D. Pochic, 1997: Current
Status for the ICI Retrieval Scheme. Tech. Proc. of the 9th International TOVS
Study Conference.

Lavanant, L., P. Brunel, G. Rochard, and T. Labrot, 1999: NOAA-15 Soundings

profiles retrieved with the ICI scheme. Tech. Proc. of the 10th International
TOVS Study Conference.

398



International TOVS Study Conference-XV Proceedings

McMillin L. M., and M. J. Uddstrom M. J., 1993: The impact of the initial guess on
the accuracy of satellite retrievals. High Spectral Resolution Infrared Remote
Sensing for Earth’s Weather and Climate Studies, Paris, Springer-Verlag.

Parkinson, C. L., 2003: Aqua: An Earth-observing satellite mission to examine
water and other climate variables. IEEE Trans. on Geoscience and Rem. Sens.
41, 173- 183.

Sandeep, S., A. Chandrasekar, and D. Singh, 2006: The impact of assimilation
of AMSU data for the prediction of a tropical cyclone over India using a
mesoscale model, Int. J. Remote Sens. (in press).

Sanders, R., M. Matricardi, and P. Brunel, 1998: An improved fast radiative
transfer model for assimilation of radiance observations. Quart. J. R. Met. Soc.,
102, 1407-1425.

Singh, D., R. C. Bhatia, and S. K. Srivastav, 2004: Satellite Analysis of tropical
cyclone using NOAA-16 measurements over Indian regions. Mausam, 55, 149-
154.

399



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




