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Figure 1 (Color online) GNSS stations used by GIM/SHA and
validation stations not used by GIM/SHA on DOY 194, 2013.
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GIM RS FEGeih 45 RIEARAN Y, I+ H G0k 5 B
W EWHBMEEHEAL £ 1 F%FNHE%THN
GIM/SHA #% & 3 81, M X F s VTEC % s
GIM/SHA M JEH Ztpe iy, AT IR, BRERE, X
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Figure 2 (Color online) The statistics of GIM/SHA with respect to GIM/IGS on global grids over time (336 d). (a) BIAS time series between
GIM/SHA and GIM/IGS (unit: tecu); (b) RMS time series of GIM/SHA with respect to GIM/IGS (unit: tecu); (c) STD time series of GIM/SHA

with respect to GIM/IGS (unit: tecu).
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Fz 1 FASEM VIEC HIE T EERGITERIZSETHE
(BA{iL: tecu)

Table 1 statistics index with seasonal alternating for the accuracy
of GIM/SHA (unit: tecu)

Spring Summer Autumn Winter
BIAS 0.13 -0.75 —0.66 -0.62
RMS 4.13 3.22 4.00 3.78

FFVEDTE VTEC ) RMS ZRUs, Hoh, Acdits
7 GIM/IGS AHX Tl = VTEC B RMS ¥{E N
5.11 tecu. IGS fRAFAEMRF Y J5 A 3 2 GIM/IGS fi#
HRA T 34 4~ VALIDS 3 (R0 22 RE, 45 52 Ui
X A 7 AR S5 T GIM/IGS 1)
R, fE— R BIS T GIM/IGS MIffAE 4Bk
HHLIX RS . & 3 A TIX 7 A3 GIM/IGS
GIM/SHA AHX%} T30l =5 VTEC 336 K] RMS 4t
THE.

4R Ho 2 N71F 1997 HIWF7T, £ s VTEC
HIRE E 208 2-3 tecu, ASCHUN 3 tecu, MIFIH AT
11 GIM/SHA 1 GIM/IGS £ Vb X (1) 2508 £ 4>
FI24 5.09 Fil 4.14 tecu.

oy éIM/SHA-RA = O-C2EIM/SHA + 012{A’ ey
K H oanwsnara A E A FE N & VTEC VF A 1)
GIM/SHA #5J%Z, oaiwsua 4 GIM/SHA [SEFRFEFE,
ora W AHEPEN R VTEC 155 brAg .

4 DCB%&ER9HR

41 D E DCBZERoH

ZROuEFIEIR DCB W] 7 il DCB A1 A2
DCB, P& DCB T HEREERREs, iTUHT
SRS NI A 5 8 AL R, Tl DCB 2
MR ZE, — MR TR e A7 b g i i B B UL
ESHNESH -FHS 56841, A 05 H
BDS/GPS M % 4t HL B8 J= G 1L AR B RN &R 48 T AR
DCB #4740 114317
4.1.1 GPS £ PI1P2 $ii= DCB tExt 947

IGS H 4 B 277 5 IONEX Y45 7 GPS I
AL PIP2 il DCB 53, %45 5 & HoAth TAACs 7= i
M EEE R, BT R R E I, IGS 45 H 1) DCB 4
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DOY (d)

B4 (MERFE)EFEMNS VIEC 5 GIM/SHA 7= RiE 8 R G RE BIAS(EL: tecu)
Figure 4 (Color online) BIASes between original altimetry VTEC and GIM/SHA (unit: tecu).

£2 SEENS VIEC #REFV1EE GIM/SHA RIS 45 R (B L tecu)
Table 2 Statistics index comparison with seasonal alternating before and after ratio factor used (unit: tecu)
Spring Summer Autumn Winter
ORG CRT ORG CRT ORG CRT ORG CRT
BIAS -2.76 —-0.60 -1.85 -0.07 -2.68 —-0.18 -2.48 0.05
RMS 6.50 6.03 5.45 5.24 6.93 6.66 6.01 5.73
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&3 7MEBIE GIM/IGS #1 GIM/SHA #8338 MSH VTEC B RMS H{ELLA (B 1L: tecu)
Table 3 The average RMS comparison of GIM/SHA and GIM/IGS with altimetry VTEC over seven VALIDS stations areas (unit: tecu)
SITE Auck Coco Darw Davl Lpal Ntus Pdel Mean
RMS/IGS 2.39 5.69 6.19 6.89 4.74 6.37 3.46 5.10
RMS/SHA 3.07 6.59 8.21 7.03 5.48 7.16 3.63 5.88
REAFEEIREED. A 1GS @k DCB 7= BAMEE.

mh, RPAUR S GIM/SHA 1H5 1) 336 KX GPS /£ DCB
AT TR E VR, B 5 AR S GIM/SHA 51 32
i GPS LA P1P2 #ji 5 DCB f£ 336 KMt 45 8.
& 5 7] W, K#B2 B A DCB M T IGS 45 5%
RZEAFEIL 0.1 ns, RMS e KAEIZ 0.2 ns, WL T2
DCB Z5 AT 1GS 45 R A W 1) R S0 1w 22,
Haih kR, X5HAh IAACs 5 IGS M4
FEAR® B AR I, G27 B AT G30 & BIAS kI
H G30 1y RMS K, X2HT G27 5 G30 &1
DCB X F IGS Mg BT LR IIBEAE, B
J2 FH T3 R BUR 7 A S BN AT RE R AR T R AR B
Pl (557840 KRB UL R oAl T KA
S, M8 TAACs X T iZ 388 F 44 1) b 3 S ms
AEAEARF (B, JPL XHZFAF R A 88 5 50K,
XN DCB ZHUE M R A T 18), X FEL
ZREMBAEERNOAG —. K UAEG %I T M
TE DCB B, &A% RO T =B 1GS
R ZS B, ik, 724 T AN P2 BIAS 1 RMS

4.1.2 BDS T £ B1B2 =5 DCB &#7

T H AT BDS ARG H EE Wl 7R D, 5
LT BDS H RS GIM A 2 Bk VTEC ¥4k ks
R, N4 540 BDS 24t DCB IfRE RS, 1M
GPS/BDS X & 4t & 3. ) 4= 3k i 25 2 15 1 GIM/SHA R
b MR 2 AX BRI VTEC, A # 425 BDS
ZY: DCB [ E ks . XAHER BDS RS ST
5 DR B R R LA B RO RSO R G R
H BDS %4t DCB 5 A AMHET BDS R4
DCB #HAT T AN LB HT, 2 Blgi TR RS
WA GRS BDS T DCB KB P ~F- 318 K fa g 1k,
WIER 4 Pron(MONO N R G453, DUAL AW RS
45 4L, DIFFERENCE NW R4 45 R 2 1E; PRN N T2
5, STDV 45 550U TF 5 0 18] BE 8 19 G5 1 b o 22,
MEAN N BN T %1, DIFSTDV N RS 53X &
4t STDV %{H, DIFMEAN N R 45 53X £ 4 MEAN
Z{H).

R I L e
005 Lo i iaiooonou i doss
Y T D L L L EREY LT RECRT LRSI PERY A WY P PPN BT X
g oSN N A N a8 z
(/)] - = N S I e -
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Figure 5 (Color online) Statistics of GPS P1P2 DCB of GIM/SHA with respect to IGS. The left vertical axis is BIAS, the right vertical axis is

RMS (unit: ns).
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R4 BRESVARLGHHEE BDS TE DCB KRR EM ST (B 1L: ns)

Table 4 Stability for Beidou satellite DCB based on single system and dual system over a long term (unit: ns)

MONO DUAL Difference
TYP PRN STDV MEAN STDV MEAN DIFSTDV DIFMEAN
Co1 0.271 15.018 0.306 14.922 -0.035 0.096
C02 0.236 5.094 0.351 5.244 -0.115 -0.150
GEO C03 0.299 4.699 0.290 4.539 0.009 0.160
Cco4 0.449 4.073 0.556 4.300 -0.107 -0.227
CO05 0.316 0.029 0.364 0.118 —0.048 -0.089
C06 0.235 0.687 0.233 0.694 0.002 -0.007
Cco7 0.262 4.040 0.255 4.097 0.007 -0.057
1IGSO CO08 0.225 2.377 0.206 2.441 0.019 -0.064
C09 0.186 -6.034 0.134 —6.062 0.052 0.028
C10 0.305 -5.950 0.245 —-6.013 0.060 0.063
Cl1 0.240 -7.202 0.233 -7.023 0.007 -0.179
MEO CI12 0.364 -5.730 0.278 -5.572 0.086 -0.158
Cl13 0.233 -7.206 0.249 -7.306 -0.016 0.100
Cl4 0.330 -4.367 0.245 —4.378 0.085 0.011
Fid 14 90 3 #1255 (GEO, MEO, IGSO) L/ DCB - 5 4Eip

K [AbRHEZE S TE 45 5K, XT BDS £ DCB 1)
iR s, Bk EXR G RE BDS P2 DCB Fa5E MR AL
T RS, W75 BDS T A DCB ¥MHE 2 5]
4 0.007-0.227 ns; IGSO & tt GEO #1 MEO f#] DCB
etk s, XMiZ5HE BDS IREA G, H
WMAGHERTRARME LR, WRGMHEET
IGSO 1 MEO L& DCB K Hifz & &R T 0.3 ns, 4>
A TAE C10, C12, C14 W RS H 45 558 0.3 ns;
T GEO PR ARG DCB faethh i Rg 7%,
JR R T g — DAL A gt 7 32 Wi GPS A2
WG ) B 9 R e 1, BRI R Ak, GPS LA
DCB STDV ¥J7E 0.1 ns 7K. BDS T2 DCB (1%t
Y977 ZE AR I 2 B DR H A AR 2 A 1) PR Sl
/T GPS k.

4.2 IEWHL DCB &R S

BN DCB &R I 5 A58 2 57 i 128 2 A
B 7= i 2 —, R L R AT AR e 1 o b R T M )
AL FD B e 2 i DA B ST B fRL 8 2 AR LA R L
KSR B RS W RS EIZIN BYN I BDS
ML DCB KA BE A s ERE AT T Geit o, sk 5
Frs. Bt RnTa, Ul DCB #20E 1 i 2.t
PRZE, ANRGMENREEHER T B R4
B, PR T AR SO DCB 18 2 5135 ) 3 ns,
FEMEZRMIEE] 2 ns. FTUA, WARGEBXS T m#
WCHL R R e 1 LA B AR

AN T 3T BDS/GPS XA S &R E 2
1A GIM/SHA FIH IGS A HE Z7 . A58
Bk ) GPS 52l VTEC A3 ) v K xR 78 3847
THMFEREEEVEE, Jf4 T GPS A1 BDS %%t DCB
RS R LA, A EEL R

(1) FIH IGS mZA&H &= Xl GIM/SHA
HLBSE 77 S AT VA, P RMS N 3.34 tecu, A
I B b 45 SRR W], GIM/SHA 14811 BIAS 4N
B KA 2.80 tecu, 1IN 0.74 tecu, HAE—A
BUNY RGN Z, X5 1GS %73 B bt (A5 FE K 4
Y, UiH GIM/SHA fe 26 HLES 2 72 il R B A2 AT FE 7).
T R G R IR R, & BN TE A
H o R ECE R, BRI 2 RS BE e,
T AK W 2 o B8 J2 AR R 20, AR v S LI

() FIFHAZ 5@ 34 4 1GS i (VALIDS) )
GPS SEIIZHE 4T GIM/SHA 5 2% HL 8 2 77 i A FRFAG A%
SEIRR B, L —4F BIAS 4-0.46 tecu; RMS H KA
it 6.50 tecu, “F¥J 4 3.78 tecu. 44 RMS B IR 7] ()48
10 I R 2T AR R AE, GIM/SHA FE 5 5 ==
W, AR, ERERE, X5LERBEEL
(251 MR AE AR £

(3) FIFHEFEM = ) VTEC SRl GIM/SHA
WA — A9 0.9 BIARXS LU R, K SO0 =
B TS TEC M Jason-2 #LiE #MEF GNSS #LiE &
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Table 5  Stability for Beidou reciever DCB based on single system and dual system over a long term (ns)
MONO DUAL DIFFERENCE

SITN STDV MEAN STDV MEAN DIFSTDV DIFMEAN
ABMF 2.559 26.752 1.656 28.415 0.903 -1.663
AREG 2.989 20.967 1.224 22.331 1.765 —-1.364
BRST 0.968 24.648 0.603 25.576 0.365 -0.928
BRUX 0.821 18.651 0.352 19.239 0.469 —0.588
CEBR 1.036 14.532 0.544 15.839 0.492 -1.307
CHPG 2.824 22.258 1.464 23.866 1.360 —-1.608
CUTO 1.250 21.656 1.014 23.092 0.236 —1.436
DLF1 1.071 21.575 0.767 22.128 0.304 —-0.553
FAAL1 3.182 13.999 2.519 14.995 0.663 —-0.996
GRAC 1.785 25.824 1.718 26.794 0.067 -0.970
JENG 2.438 20.623 1.020 22.821 1.418 -2.198
KIR8 0.784 21.690 0.504 21.968 0.280 -0.278
KIRU 0.715 15.427 0.511 15.604 0.204 -0.177
KOUR 4.092 13.715 1.778 13.976 2.314 —-0.261
KZN2 0.535 22.658 0.347 22.022 0.188 0.636
LMMF 3.433 24.514 1.581 25.956 1.852 —1.442
MAL2 1.266 13.744 1.207 16.638 0.059 —2.894
MAR?7 0.778 23.956 0.528 23.901 0.250 0.055
MASI1 2.161 15.360 2.144 16.267 0.017 —-0.907
MGUE 1.880 12.781 1.344 14.788 0.536 -2.007
NNOR 1.289 13.816 0.851 15.291 0.438 —-1.475
ONS1 1.070 21.767 0.808 21.867 0.262 —-0.100
REDU 0.706 15.132 0.331 15.708 0.375 -0.576
REUN 1.377 23.815 1.042 22.993 0.335 0.822
RGDG 2.382 20.393 0.832 23.170 1.550 -2.777

SIN1 0.771 18.603 1.057 21.941 -0.286 -3.338
UCAL 1.241 25.010 0.444 25.945 0.797 -0.935
UNBS 1.559 17.134 0.728 18.731 0.831 -1.597
UNX3 1.106 16.360 0.913 17.063 0.193 -0.703
VILL 1.024 15.402 0.553 16.748 0.471 —-1.346
WARK 1.321 28.033 1.013 28.004 0.308 0.029

AL, VIS EISERCE B E I VTEC. % 5 7 2 (5]
TR R Gim 2, RMS H1{E4 5.91 tecu. RMS [ %
TS A S A BR A JE A A B 2 I SRR AE A A
AHREH, DLEFE RN S VTEC Al GIM/IGS,
RMS $1E 7 5.11 tecu. ARIZHFFEMN S VTEC [1I5LFR
¥ BE, AT15 GIM/SHA H1 GIM/IGS 7E 4> BRig v b [X 1)
SRS FE 43 990N 5.09 A 4.14 tecu.

(4) H GPS/BDS RUFR G H ¥ i 37 A BK HL 5 ) A5
AIeh 2B 1) GPS P A2 P1P2 DCB & & 4t %, 4iit

Bust

RMS “F#1°40.114 ns, 1X 5 E FrIAACs i it 25 5
24, xFF BDS P& DCB [R5, Bk EXRS R
5 BDS T/ DCB fa e ER L T 5 R 5, Wifh 7
H BDS T A DCB ¥ME Z 514 0.007-0.227 ns; 1GSO
B GEO 1 MEO ] DCB #a5E 1=, H &R %W
ERTHRRAGMEALE R, WRGEMER IGSO
MEO T & DCB Kz e 3L T 0.3 ns, GEO L&
WAL fRA DCB FE kb R 2. X T B fhl
DCB, GPS/BDS X 4t 1) fift 5 45 AR 5 01 5.

B4t CODE, JPL £ ¥ 5 B IONEX # 2 7 & B # IGS 4538+ 0 & Dr. CAREY Noll 7 348 F 7 & &

5 Bh; Rt Dr. SCHAROO R xt i i W & 7= & F 69 By, RS Dr. FANG P 0 Prof. CHENG ZY *f & A T

B 2 Fo 7 By
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Global ionosphere model based on BDS/GPS dual-system
observations

XUE JunChen”, SONG ShuLi & ZHU WenYao

Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China

In order to overcome the weakness of GIM based on BeiDou single system and improve the accuracy of GIM and
differential code bias (DCB), we created the GIM products based on BDS/GPS dual system assisted with GPS. In this
study, we do analysis on the accuracy of GIM based on BDS/GPS and the auxiliary function for DCB monitoring by
GPS. The ionosphere observations of BeiDou and GPS over 336 d from February 11, 2013 to January 13, 2014 in
solar high activity have been used to generate a set of global ionosphere grids (GIM/SHA) with sphere harmonics at
spatial resolution of 15X15 degree and order. The comprehensive accuracy assessment for the GIM/SHA products is
provided by using IGS final products (GIM/IGS), real-measured vertical total electron content (VTEC) by
dual-frequency observations and VTEC by Jason-2 radar altimetry. Our study reveals: (1) Comparing the VTEC on
global grids with that of three kinds of assessment data, the average RMS of GIM/SHA is in the range of 3-6 tecu
with a little systematic bias; (2) For the estimated P1P2 DCB of GPS satellites, the bias between GIM/SHA and IGS
is within 0.1 ns with RMS less than 0.2 ns; (3) For the estimated B1B2 DCB of satellites and receivers based on
BeiDou single system and dual system, the difference of mean values is within 0.01-0.227 ns and the solution based
on the dual system is a little better than that based on the single system, but GIM/SHA can obviously improve the
stability for receiver DCB by using GPS observations. From the long-term stability statistics for 14 BeiDou satellites’
B1B2 DCB, the stability is at 0.2-0.3 ns level, while slightly worse for that of GEO satellites.

GIM, GPS, BDS, IGS, vertical total electron content, differential code bias
PACS: 91.10.Fc, 91.10.Pp, 91.10.pa, 94.20.Cf
doi: 10.1360/SSPMA2015-00130

079505-10




<<
  /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
  /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 350
  /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 650
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /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


