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ABSTRACT 

The general circulation models (GCMs) are often used to project future climate and 

further applied to assess the impact of climate change.  On the IPCC website, it provides 

many GCMs’ projections considering different greenhouse gases emission scenarios. 

However, different GCMs may simulate climate based on different assumptions and 

boundaries.  Thus, it has significant uncertainty when large scale climate projections are 

applied to a local scale impact assessment study.  The purpose of this study is to establish 

methods to evaluate the projection abilities of GCMs. According to the comparsions 

between GCMs’ projections and statistics of historical rainfall data, those GCMs, which 

cannot provide reasonable projections, are not considered for further impact assessment.  

It is expected to strengthen reasonably application of simple downscale and to reduce 

uncertainty of impact assessments.  The ranking method and score reduction method are 

used to evaluate the projection ability of GCMs.  The results show the MPEH5, 

NCCCSM, GFCM2.1, INCM3 and MRCGCM models can provide the most reasonable 

projections for all the Xindian River Basin, Dahan River Basin and Touchien River Basin. 

Keywords: GCMs, Climate change, Climate Projection, Uncertainty. 
 

 

 

(General Circulation Models GCMs)

GCMs

IPCC

( 2008) GCMs

GCMs

 

GCMs

(regional 

climate model, RCM) (

2008)

GCMs

( 2007)

( 2007)

GCMs



3 

 

GCM

GCM

(2009)

GCMs

(2011)

4

3/4

2%~26%

6 10

-20%  

GCMs

GCMs

GCMs

 

 

GCMs

Mahlman (1997)

理

(1998)

GCMs

GCMs

 

GCMs

Perkins et al. (2007)

12

1961 2000 23 GCMs

Suppiah et al. (2007) GCMs

1961-1990

(demerit 

point system, Whetton, 2005)

Koutsoyiannis et al. (2008)

4 GCMs

Eff = 1 ‒ e2/σ2

e2 σ2

Chiew et al. (2009) 1961-2000

GCMs

(coefficient of variation, CV)

(Nash-Sutcliffe efficiency)

GCMs

Johnson and Sharma (2009) 

8

9 GCMs

 

GCMs

 



 
 

2   
1   

  

 

(2008) 1961-1990

GCMs

GCMs GCMs

(2010) (MME)

GCMs

GCMs

GCMs

 

3   

 

GCMs

GCMs

GCMs

GCMs

 

4 3

1977

1979 ~1990

1961-1990  

 

3.1  

3 ( 1)

3

 

4

( 2) 0.95

( 3)

4 



3.3  0.86

9

8

4

4

0.76

0.9  

(2008)

GCMs (1961~1990 )

0.99

GCMs

GCMs

GCMs

 

5 

 

3.2 GCMs  

IPCC

GCMs GCM SRES (Special 

Report on Emissions Scenarios)

IPCC

A1B A2 B1 10 GCMs

CSIRO-MK3 (

CSMK3) GFDL-CM2.0 ( GFCM20)

GFDL-CM2.1 ( GFCM21) INM-CM3 (

INCM3) IPSL-CM4 ( IPCM4) NIES: 

MIROC3_2-MED ( MIMR) MPIM-ECHAM5 

( MPEH5) MRI-CGCM2_3_2 (

MRCGCM) NCAR-CCSM3 ( NCCCSM)

UKMO-HADCM3 ( HADCM3) 10

GCMs 料 IPCC Data Distri- 

bution Center (IPCC DDC)  

GCM

(Bias Correction) (Li et al., 2010; Takara et al., 

2009; Murphy, 1999)

Bias Correction Bias Correction

GCMs  

GCMs

GCM

GCM

(1)  

GCM

GCMGCM

OBS

OBSOBS

σ

μX

σ

μX 



......................... (1) 

X μ σ

OBS GCM

GCM

XBC XOBS ( (2))  

GCMs 陸

GCMs

GCMs

10 GCMs

4

GCMs

 

OBSGCMGCM
GCM

OBS
BC μμX

σ

σ
X  )(  ............. (2) 

XBC,base (3)

μBC,base (4)

 

OBSbasebase
base

OBS
BC,base μμX

σ

σ
X  )( .............. (3) 

OBSOBSbasebase
base

OBS
baseBC, μμμμ

σ

σ
μ  )( ..... (4) 



 

6 

4   

 

Bias Correction

Bias Correction 4

(R)

GCMs

(Root 

Mean Square Error, RMSE) GCMs

RMSE

RMSE RMSE

(Normalize) (5)  

N

Q
QQ

RMSE

N
i

obsi

obsisimi 



1

2)(
..................(5) 

Qsimi i Qobsi i

N (1) RMSE 0

RMSE

GCMs

RMSE

RMSE  

( (6))

RMSE

 

  3
1i ij orderS  ................................... (6) 

Sj j orderi

i i = 1 i = 2

RMSE

i = 3

 

Whetton et al. (2005)

(demerit point system) Whetton 

et al. (2005) Suppiah et al. (2007)

RMSE

( (7)) ( (8))

( (9))

(Dj) GCMs  



 


otherwise,

RMSEofthresholdx,
xCi

0

1
)( ............. (7) 



 


otherwise,

Rofthresholdx,
xC

0

1
)(3 .................... (8) 

  3
1i ij CD  ................................... (9) 

(7) Ci i i = 

1 2

RMSE (8) C3

Dj j



 

 

4.1  

(R) RMSE

RMSE GCMs

( 5) IPCM4

MIMR 4

MIMR

-0.43

8

CSMK3 0.2

 

RMSE ( 6 7)

RMSE

GCMs RMSE

INCM3 MRCGCM

3  10

GCMs

RMSE 1

RMSE 3 GCMs  

 

-0.60

-0.40

-0.20

0.00

0.20

0.40

0.60

0.80

1.00

NCCCSMCSMK3 GFCM20 GFCM2.1 HADCM3 INCM3 MPEH5 MRCGCMIPCM4IPCM4IPCM4 MIMRMIMRMIMR

 

5   

 

0.00

0.50

1.00

1.50

2.00

2.50

3.00

NCCCSM

R
M

SE

CSMK3 GFCM20 GFCM2.1 HADCM3 INCM3 IPCM4 MIMR MPEH5 MRCGCM  

6  RMSE  

7 



0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

0.90

1.00

NCCCSM

R
M

SE
 

CSMK3 GFCM20 GFCM2.1 HADCM3 INCM3 IPCM4 MIMR MPEH5 MRCGCM  

7  RMSE  

 

1  GCMs  

GCMs

GCMs RMSE

RMSE 0.9

RMSE GCMs

RMSE  

GCMs

0.92 -0.43

RMSE 2.97 0.29

>0.7

GCMs

0.7 0.4

GCMs

0.7 0.6 0.5 0.4 4

GCMs

RMSE Whetton et al. (2005)

Suppiah et al. (2007) 4 2

RMSE RMSE

2.97 RMSE 2 4

6 RMSE 1

RMSE

0.92 0.3 RMSE  

    

   

CSMK3 4 6 6 8 7 

GFCM20 8 9 9 9 10 

GFCM2.1 4 3 6 6 5 

HADCM3 4 4 5 5 4 

INCM3 7 5 3 1 3 

IPCM4 9 9 8 6 9 

MIMR 3 6 10 10 8 

MPEH5 1 1 1 2 1 

MRCGCM 9 8 4 2 6 

NCCCSM 2 2 1 4 2 

 

0.7 0.6 0.5 0.4 4

RMSE GCMs  

 

4.2  

GCMs

Bias Correction

 

4.2.1 Bias Correction GCMs

 

GCMs ( 1)

3 MPEH5 NCCCSM

MPEH5 3

1  

8 



9 

2  RMSE 0.7 GCMs  

RMSE 0.7 0.6 

         

CSMK3 1 1 2 2 1 2 2 2 2 1 

GFCM20 3 2 2 2 2 3 3 3 3 3 

GFCM2.1 1 1 2 2 1 2 2 2 2 2 

HADCM3 1 1 1 2 1 2 2 2 2 2 

INCM3 1 1 0 0 1 3 3 0 0 1 

IPCM4 2 2 2 2 1 2 2 2 3 2 

MIMR 1 1 3 3 2 1 2 3 3 2 

MPEH5 0 0 1 1 0 0 0 1 1 0 

MRCGCM 2 1 0 0 1 2 2 0 1 2 

NCCCSM 1 0 0 1 0 2 1 1 1 0 

RMSE 0.5 0.4 

         

CSMK3 3 3 2 3 3 3 3 3 3 3 

GFCM20 3 3 3 3 3 3 3 3 3 3 

GFCM2.1 3 2 2 3 2 3 3 3 3 3 

HADCM3 2 2 2 3 2 3 3 3 3 2 

INCM3 3 3 0 1 3 3 3 1 2 3 

IPCM4 3 2 3 3 2 3 3 3 3 3 

MIMR 2 2 3 3 2 3 3 3 3 3 

MPEH5 1 1 1 1 0 2 1 1 2 1 

MRCGCM 3 3 1 1 2 3 3 1 2 3 

NCCCSM 2 1 1 1 1 3 2 1 2 1 

 

5

RMSE

MIMR CSMK3

10 MIMR

0.1

0.03 MIMR

RMSE 3

6

MPEH5 NCCCSM

MPEH5 NCCCSM

3  

GCMs

2

0.7 RMSE GCMs

0

1 3

1

RMSE 0.7 0.4

RMSE 0.4

GCMs

RMSE 0.7 4

1 2 GCMs

RMSE

RMSE

 



10 

3  RMSE 0.7 GCMs  

R 0.7 0.6 

         

CSMK3 1 1 2 2 1 1 1 2 2 1 

GFCM20 3 2 2 2 2 2 2 2 2 2 

GFCM2.1 1 1 2 2 1 0 0 2 2 0 

HADCM3 1 1 1 2 1 1 1 0 1 1 

INCM3 1 1 0 0 1 1 1 0 0 0 

IPCM4 2 2 2 2 1 2 2 2 2 1 

MIMR 1 1 3 3 2 1 1 3 3 2 

MPEH5 0 0 1 1 0 0 0 1 1 0 

MRCGCM 2 1 0 0 1 2 1 0 0 0 

NCCCSM 1 0 0 1 0 0 0 0 1 0 

R 0.5 0.4 

         

CSMK3 1 1 2 2 1 0 0 2 2 0 

GFCM20 2 1 2 2 2 2 1 2 2 1 

GFCM2.1 0 0 1 2 0 0 0 1 1 0 

HADCM3 1 1 0 1 0 0 0 0 1 0 

INCM3 1 1 0 0 0 0 0 0 0 0 

IPCM4 2 2 2 2 1 2 2 2 2 1 

MIMR 1 1 3 3 2 1 1 3 3 2 

MPEH5 0 0 1 1 0 0 0 1 1 0 

MRCGCM 2 1 0 0 0 2 0 0 0 0 

NCCCSM 0 0 0 1 0 0 0 0 1 0 

 

RMSE 0.6 0.5

3 RMSE 0.7

GCMs

GCMs

0.7-0.4 0.7 0.4

0.6 0.5  

4 RMSE

0.5 0.6 GCMs

3

3 MPEH5 NCCCSM GFCM2.1

INCM3 MRCGCM

GCMs NCCCSM MPEH5

GFCM2.1

INCM3 MRCGCM MPEH5 NCCCSM 4

 

4.2.2 Bias Correction GCMs

 

(4) Bias Correction

GCMs

GCMs

RMSE

Bias 

Correction GCMs

GCMs  



11 

4  GCMs  

R 0.6 

RMSE 0.6 0.5 

         

CSMK3 2 2 2 2 1 3 3 2 3 3 

GFCM20 2 3 3 3 3 2 3 3 3 3 

GFCM2.1 1 1 2 2 1 2 1 2 3 1 

HADCM3 2 2 1 1 2 2 2 1 2 2 

INCM3 3 3 0 0 0 3 3 0 1 2 

IPCM4 2 2 2 3 2 3 2 3 3 2 

MIMR 1 2 3 3 2 2 2 3 3 2 

MPEH5 0 0 1 1 0 1 1 1 1 0 

MRCGCM 2 2 0 1 1 3 3 1 1 1 

NCCCSM 1 1 1 1 0 1 1 1 1 1 

R 0.5 

RMSE 0.6 0.5 

         

CSMK3 2 2 2 2 1 3 3 2 3 3 

GFCM20 2 2 3 3 3 2 2 3 3 3 

GFCM2.1 1 1 1 2 1 2 1 1 3 1 

HADCM3 2 2 1 1 1 2 2 1 2 1 

INCM3 3 3 0 0 0 3 3 0 1 2 

IPCM4 2 2 2 3 2 3 2 3 3 2 

MIMR 1 2 3 3 2 2 2 3 3 2 

MPEH5 0 0 1 1 0 1 1 1 1 0 

MRCGCM 2 2 0 1 1 3 3 1 1 1 

NCCCSM 1 1 1 1 0 1 1 1 1 1 

 

Bias 

Correction Bias Correction

 

 

4.3  

GCMs

INCM3

GCMs

3

( 8)

GCMs RMSE

GCMs

0.6

( 8)  



 

12 

8   

 

0.8

0.03

GCMs

 

GCMs

3

(

)

 

 

GCMs

GCMs

GCMs

GCMs

GCMs

GCMs

RMSE

10 GCMs

 

3

3 MPEH5 NCCCSM GFCM2.1 INCM3

MRCGCM

3 NCCCSM MPEH5

GFCM2.1

3

INCM3 MRCGCM MPEH5 NCCCSM

3

GCMs

3

 

GCMs

MIMR

RMSE

RMSE

GCMs

GCMs

GCMs Bias Correction



13 

GCMs

Bias Correction

Bias Correction GCMs

 

Aphrodite 

(Asia Precipitation Highly-Resolved Observational 

Data Integration Towards Evaluation of the Water 

Resources) CRU (Climate 

Research Unit)

GCMs

(CDF, cumulative distribution 

function) (bias correction) 

75

(25  × 25 )

( 2012)

GCMs

GCMs

 

 

 1. Chiew, F. H. S., J. Teng, J. Vaze, and D.G.C. 

Kirono,” Influence of Global Climate Model 

Selection on Runoff Impact Assessment”, Journal 

of Hydrology. Vol. 379, pp. 172-180, 2009. 

 2. Johnson, F. and A. Sharma, “Measurement of 

GCM Skill in Predicting Variables Relevant for 

Hydroclimatological Assessments”, Journal of 

Climate. Vol. 22(16), pp. 4373-4382, 2009. 

 3. Koutsoyiannis, D., A. Efstratiadis, N. Mamassis, 

and A. Christofides, “On the Credibility of 

Climate Predictions”, Hydrological Sciences 

Journal, Vol. 53(4), pp. 671-684, 2008. 

 4. Li, H., J. Sheffield, and E. F. Wood, “Bias cor-

rection of monthly precipitation and temperature 

fields from Intergovernmental Panel on Climate 

Change AR4 models using equidistant quantile 

matching”, Joural of Geophysical Research, Vol. 

115, D10101, doi: 10.1029/2009JD012882.2010.  

 5. Mahlman, J. D., “Uncertainties in Projections 

of Human-caused Climate Warming”, Science, 

Vol. 278, pp. 1416-1417, 1997.  

 6. Murphy, J., “An Evaluation of Statistical and 

Dynamical Techniques for Downscaling Local 

Climate”, Journal of Climate, Vol. 12(8), pp. 

2256-2284, 1999. 

 7. Perkins, S. E., A. J. Pitman, N. J. Holbrook, 

and J. McAneney, “Evaluation of the AR4 

Climate Models’ Simulated Daily Maximum 

Temperature, Minimum Temperature and Pre-

cipitation over Australia Using Probability 

Density Functions”, Journal of Climate, Vol. 

20(17), pp. 4356-4376, 2007. 

 8. Suppiah, R., K. J. Hennessy, P. H. Whetton, K. 

McInnes, I. Macadam, J. Bathols, J. Ricketts, 

and C. M. Page, “Australian Climate Change 

Projections Derived Fromsimulations Performed 

for the IPCC 4th Assessment Report”, Australian 

Meteorological Magazine, Vol. 56, pp. 131-152, 

2007. 

 9. Takara, K., S. Kim, Y. Tachikawa, and E. 

Nakakita, “Assessing Climate Change Impact 

onWater Resources in the Tone River Basin, 

Japan, Using Super-High-Resolution Atmospheric 

Model Output”, Journal of Disaster Research, 

Vol. 4(1), pp. 12-23, 2009. 

10. IPCC

pp. 13-33 2009  

11. 

15

2 pp. 5-7 2008  

12. 



14 

2011

2011

2011  

13. TCCIP

2012  

14. 

The 4th International Conference of Atmospheric 

Action Network East Asia 1998  

15. 

2007  

16. 

(2/2) 2008  

17. 

2010  

 

 

100 12 26  

101  4 10  

101  4 12  

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /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 false
  /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 false
  /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 (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHT <FEFF005B683964DA300C0032003400300030006400700069002D0036300D005D00204F7F752890194E9B8A2D7F6E5EFA7ACB7684002000410064006F006200650020005000440046002065874EF69069752865BC9AD854C18CEA76845370524D5370523786557406300260A853EF4EE54F7F75280020004100630072006F0062006100740020548C002000410064006F00620065002000520065006100640065007200200035002E003000204EE553CA66F49AD87248672C4F86958B555F5DF25EFA7ACB76840020005000440046002065874EF63002>
  >>
  /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 true
      /AddColorBars true
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks true
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines true
        /ConvertTextToOutlines true
        /GradientResolution 175
        /LineArtTextResolution 2400
        /PresetName (2400dpi)
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed true
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.275 841.890]
>> setpagedevice


