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Field Measurements of Gravel Transportation and Com-
parison with Bedload Formulas in a Small River with a
Steep Slope - Fa-Zih River used as an example

Chien-Jung Liu Shao-hua Hsu" Hung-Ren Su

ABSTRACT Currently, the bedload transport rate is usually estimated by em-
pirical formulas or by assuming a ratio between the bedload and suspended load.
Without proper confirmation by field data, the predicted value might be far from the
real value. This study employed a newly invented instrument to measure the bedload
transport rate in Fa-Zih River, Taichung, during Typhoon Sinlaku in 2008 and Ty-
phoon Morakot in 2009. The data from the three field experiments showed,almost
the entire bed material would move when the surface velocity reached 3.8 m/s. The
He-Zhi-Wu—A1 & A2 and MPM empirical formulas were more suitable to evaluate
the bedload transport rate than other empirical formulas. For the He-Zhi-Wu—A1 &
A2 empirical formulas, the predicted bedload transport rate is very sensitive to the
bed slope parameters and mean grain size D50. It was useful to understand what
parameters should be emphasized to evaluate the predicted bedload transport rate
on Fa-Zih River during typhoons.
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Fig.10 A newly invented instrument by Hsu (2009) for bed load sampling
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Fig.12 Position of the main stream and tributaries of Fa-Zih River and Zhi-Guo Bridege

13 ADP H SVR ERFIFEAIRE 2 REE
Fig.13 Schematic diagram of measurement by ADP ¥ SVR



K LR > 42(2), 2011 169

3. IRMbERARSE

AWFFTIHELT T/ RIS RIS PR s
BIABRIE N EAGERNR 3 Fn » RECERE A B
SRIFTETRIE NSO ETRAREE > B =~ R
LR PTG R T e LU B A ) R RIS B H f %
REETTE) - SRR s T E N R s b EL
EERiER] - GRS R ZE R A ATE T TR
JEPRHERS B - PR BR PR 2e s B L BN
[EFREE S I HY A PR AR  {H B v e s X B
IRt - RIS AT 0 s HERS BT 0L » 3SR T
B AR E FIRGET TEREE - (B 07F = RESHZER (—
KIBGE ~ WIKEERH) m AT THRET -

FUTHER (FLETTRR) FTUCE 2 JRIRHER
A B R 11.57 kg - PREADNERG#TE - FFIRE
1 i BELUS SRR [T 1R ] 15 B PR RS 21 B8 A1 e ] BE R A
T AHRL Fy 3.73X106 m2/s « FRTHERATUL
R RIS E LRI B4 Ry 32.56 kg » BAA7IFHIEL
FIRL Ry 4.27X106 m2/s - /T E R
W fk 2 R RHERS et B4 10.61 kg » BAATEF
HHRTEEIHRN S 1.39X100m?/s -

& 3 NIRRT BERIREEIE

Table 3 Total experimental conditions of this study

M - #ERDITELET R
1. AAFFETE 2@ AR
AMEFAECEREEL&EEB AL - 20 5
Schoklitsch~ MPM- Gary Parker: &z # Bathurst
B — AL B A2 B b AT S BIE(E AR B T
ZAEREEIR DR > A LA ST AT Sy R B T

SIS A LhE -
13
© 2009/09/27
_ 16
;‘ﬁ 14 4 2009/08/29
{E 2 © 2008/09/10 (1)
;ﬁé 10 x 2008/09/10 (2)
% 08 X 2008/09/10 (3)
% 06 1 = 2008/09/07 (1)
04 * 2008009007 2)
02
0o 4 2008/09/07 (3)
00 0.2 04 06 038 10 | — R {fHER

FREIOKIR MK SRR IR)
14 SRERORE B R XK R B R E
Fig.14 Relationship between dimensionless ve-
locity and dimensionless depth

S HERHE: KEE K% R | EERE e
EAFER) (m/s) (m) (hr) ISR ke e
K1
(B 7 23 - & :
FREH el _ i,
(2008/09/14) (CrEETTRYE) 1.6 0.6 0.5 = 11.57 3.73x10°
BERER BTIRG
(2009/06/04) (—HEEH) 24 0.6 - & -
EIUREY BT I%G
(2009/06/12) (—HEE5E) 18 0.5 - & -
EHXE BTIZE
(2009/07/14) (—HE25T) 20 0.6 - & -
EARER | ETHE B .
(2009/08/05) (— ) 3.8 15 2 = 32.56 42710
stxEm | TS \s s _ B _
(2009/08/08) | (ELfrsEaE) : :
BAKER | TR _ .
(2010/04/10) (—HEEER) 1.6 0.9 2 = 10.61 1.39x10




BIESE ~ FHVEE ~ SRR ¢ FESONBEAR/ NEDH ) [ RHERS Bk 305 BB SC B A o0 2 bRl — DU IR R 221

(1) BT B (TR

TP~ 4 v e B AR /K440 s 0.6 m> 7]
PE 8 i 1€ Dy =0.04 m > Dy, =0.069 m -
D,,=0.127 m> D, =0.07 m > JEEFEER FH Dy,
JERDHIAR Dy, (FEFR G LA T HYJBRDRIAR 534 Dso )
4955 0.051 me[ERRHLIRERH (1.6 m/s)
HY 70%E1 1.12 m/s {5 - BEIRELR
0.816 m2/s o {E ARFELLLEG AN EE K
T E S S A AR E IR (5% 4
FIR) o A453 MPM ~ (a3 — Al 81 A2 /A5
¢ Parker /T 2 HEAS Sl D4 B [T D
ZPEIT - {2 Schoklitsch ~ 25% & Bathurst
Z b A RN B ER 8/ R & AR B
B R A RSN RS E - B 15 HERSHE
KRR o B AT 253K, » Parker > &8Bs/\=UHE
il 4 S BB DA 2 AL ik - TERL Bl (S i [
£t 4.76~63.5 mm i HOE SR>
Ty 72 72 Oy B P (L M SRS B BRI RS 63.5

mm > KB TR  SE R A SR
KH 63.5mm 2 G » ELRIACSHi E 47 ELE
S Ry BT -
EVNE

AN B B KRS B 1.5 m o SR ETAY
& D,,=0.036 m » D5y =0.061 m » Dy, =0.129
m > D, =0.08 m - [EELEHEE N Dy JEib
HIE Dy, (BFBLL T HISERRLR 2 Dao 475y
0.051 m - JEF LI FEE (3.8 m/s) Y
T0%H]1 2.66 m /s il » ELFRLTE 4.85
m2/s - ¥z AR ERI AR TH0E 4 2
POEHEGS(E - TTEHLL MPM AR - 8 — Al
£ A2 AT (D RSB B (RS
K » {8 Parker 4B 2 i HERS R4 TD R
BB ISR AR (M B4 B B
{Eff9 700 ) - {HACERATHER > LB B
ASERE (25.4 mm~70 mm) BEFIEEHR
AR -

& 4 R AN IR B ATt (A KA FRm R —Ex

Table 4 Comparison between field-measured bedload transport rate and evaluated results form empirical

formulas
BT PSR E &Ko HEHE(m/s) Kha IS E B E R E
EIEEMN 3.73%10° -
Schoklitsch 0 -
MPM 1.65x10° 4
K oh ] e B E —AL AR 6.18x10° 1.8
o (5=0.0076) fER—A2 AR 4.08x10° 1.1
(1/132) Gary Parker 6.48x10° 1.7
St 0 -
Bathurst 0 -
BRI 427%10° -
Schoklitsch 8.55x10™ 200
MPM(1948) 7.73x10° 18
T o R R MER—AL AR 7.61x10° 17.8
. ($=0.0072) TR —A2 A 7.36x10° 172
(1/139) Gary Parker 3.04x107 712
i 6.49x10™ 152
Bathurst 2.7x107 6323
BRI 1.39x10° B
Schoklitsch 3.74x10°¢ 2.7
MPM(1948) 3.49x10° 25
5 e o ] e B E —AL A 5.08x10° 3.65
(S=0.0072) A — A2 A 2.88x10° 2.07
(1/139) Gary Parker 9.88x10° 71.1
B 0 -
Bathurst 0 -

e rf 2 R TR LI TR 17 B 18 SR R A Tt



K LR > 42(2), 2011 7

(3) &5 )\ K HHh E B

5\ RBEAERKA4T Fs 0.9 mo» JAIRE L
@ D,,=0.044 m » D,,=0.086 m » D,,=0.173
m - D, =0.096 m > WH{EERFER N Ds e
WORITE Dso, (38 F & LA YRR RLTE 534 Dso )
&)k 0.051 me AR B FRE 2L (1.6 m/s)
HY 70%E1 1.12 m/s i - BEIRELS
1.22 m2/s° 3% 4 iy RFEEH T2 DR T%
5512 BA58 17 SREm RS fE5 15495 0.0072
(1/139) - HERMCA S AKX aI50% 4 2
fiipfrb S e {E - 1] 4535 Schoklitsch R fal % i —
Al B A2 A= H WD A AT HE 5 B R
SHIE TSI EIT - Parker AFFTHES
BN RERERN 70 fZ o JBILEF
Parker £8Ea/\ZUHERS > F EREEHHERS S IEE

R ERERALEME A (E 17 FrR)
BRIUiERL Parker &8EgAFUA = ZEABRATHES >~
Kb B R HERS ORI 43 B BRI 45 SR Pl 22 2 1 TR
AR = 1 (1) GEtEmRe LR & 28 bR SRR A
HELRFREE - REREE R &8 LIE S L
A SR B RERENRE ot s
SLBRAY A R (]G L S AT PR 5 R R T
BRAE B —EERE . EFEEN A Parker
ANTHELT A [EI BEE S H RS i ) & B 1 43 A 4
G BIERE AR (2) EI[ReEEIRK
R LEe BRSNS B3 - {2 Parker ARERELS E—1
FK RTINS > A o REERHERS FAVERE S (3) AR
~PEERI A HERS SN B N A A E T AR
g > Bl RE AR EME NG AR T o e

30
M Gary Parker#ics® i - et 4 fH L
» O 2 R RAR I 28 PRES B
NN
i N :
g 20 NN
¥ ﬁ N :
o o
W N N K
N N
(R T R — E\E i \
Yo N oy [
- N h Py y
M N N
S *\”:” N
W AR N
, BRREREL alulan...
0.0 47 6.3 9.525438.150.863.5 70 80 90 100 110 120130 140 150 160 170 190
# A (mm)

15 Parker AXH#E(h 2 88 Z/RIRM B ERHETZ EAIIR
HEARE (S=0.0076)
Fig.15 Grain size distribution of the bedload of
second experiment by Parker’s formula

25
W Gary Parkeriics® *f it 8 {*RIE4
. MEXRFPHTREZRBEPRELSF
20
’ N
% N
7 by
FI5 N
i \
. W N
1 b N
~ 10 1 o \
% y y
- \ [l
] y
5 \ :
ERE1 | RIEI
o ulm w1l | all I el
0.0 47 63 9.5254 38508 60 70 80 90 100 110 120 130 140 150 160 170 200 210 280
#Z(mm)
16 Parker AN Z E/NIRN BRI E K

(ELESHNE
Fig.16 Grain size distribution of the bedload of
sixth experiment by Parker’s formula

SRMIER A TR MR A » OB e 2 T PR 0 iy B R R
B o D8~ RS ARG R L RBPREL
25
i@ N
td N L
¥20 ]
#*5 MPM A RMER—-A1RA2 AN ZHRES 7 Al N
Hi—s 5 SR
) Iy
Table 5 Sensitive analysis of MPM, He-Zhi-Wu— %10 +— N \
Al & A2 empirical formulas - s : \ : :
Al R 8 B \
RIS | R | PR | K ol VR N B S B B RTR AR
0 = N N =N
Dy &) v h 0.0 47127254381 50860 70 80 90 100 110 120 130 140 164 184 196 206 218 263
SPEEREE | WIN204% | Mh020 % | 020 £ | HEhn20 i 72 (mm)
MPMDASE | B LS 5 | SEIO3.1 6% | g | D035 17 Parker ARHE(hZ 5B/ URIRM B ERHEZ EAL

fAPER—AL AR | IR S8 | 0T/ | Mgh02.1 f | #ghO2.1 f%

AR —A2 A, | VSO E | SN T3 6% | Bhn22 f% | 2%

EHERE
Fig.17 Grain size distribution of the bedload of
eighth experiment by Parker’s formula



172 IS - FHDEE

2. HEIMPM AR AER —-ATH A2 A
ZBRE S

GRS AT - HATEL MPM AZUR A —
Al 81 A2 AFRE RS FAMEGE R T2 IR AU
M Z gD - AT RS S TR T R
BAETTRURE T > RSP IR s E B S By
B MPM AR —AL B A2 A ERA -
% 6 Fy MPM A (B E —Al B A2 ’\JQZEQFSZFE
o —ER > SRS SEHE MPM ARAVEE
FAK - APEE - AL B A2 Frb AZUEFYIAR iEZIE S
FOARALE Dso FYEELRL BN > BVRE q B2
@ﬁ*ﬂz LA B BEE TR % DR 17 e S B e
HETT HE S S (o ) A T P M SR B Y B RE 2 8 -

h &

1. AAFTRE M = R R HERS D =
—RERER BNy 1.6 m/s > /KRy 0.6m »
T AEEN RS E R AR R B M REHY Dao (63
mm) ¢ 5 TRRBRERRN S 3.8m/s » KFLY
Ry 1.5m > ALEEIHHER Sl A R4 R R E Y
Dss (120 mm) » FJRIFARZ AU T 26T A ER S HYA
PRE S TEE) - F =R EREURL Ry 1.6m/s
K& Ky 0.9m > T REBIHIHERS S AR R4 Fyom]
REHY D4s (68 mm) °

2. AFEBEEREE (SVR) BHE R GE
(ADP) T/ FRMAT BB R G >
BB ARG Sy R i RAY 70% » FH7A B AT fi
B AR R e Y BE AR R ROR R &2 7 =K
T DA 2 B B A A e AL FA R SR A 2R -

3. B R RS B & A B N S UHE(G 45 SR LR
AIHL > MPM AE g — AL B A2 As(=F#
BB N S B SRR TR TR ) 1 JEE RS 35K
b - Hp g —Al 81 A2 AXFFRHIS
tt MPM A5/) » HERAPRHE AR Dso ~ JHIPRHE
&S RETRE q RIS T-I300) | HERS i
W -

4. FEPEEBERR EE iR PER T R[E - HE
Be It S (1% T PR B AR 53t B Sy 2
g BB D —[E A2 2 S B &R Parker
LB N FUHETT R [F] e L S 2 MRS il b =2 Bk
Tﬁﬁﬁ‘ﬁ?ﬁﬁ?@éﬁi FIEE A PTER -

5. EBEEE T OTEE - R AL 8 A2 AR

BRI ¢ BESZONBER N | T RHERS i 05 BB AR A 70 2 bl — DU 0% Ry 221

HIFARBE S BURPRPERIE Dso 2L Ryl
B HIVRE q EERER(E > WANEE
(e TR UM (YRGS HEfTHEA S
A AV HE AL AT TSR SR EE RS 8 -

&
RFOREZILLOREKFIE 97 &£ GIEHIE/
R PRHERS BORRD (S BN RREs 5T & — DR T%
FsBil(1/2) 4 B 98 4 T Gl sthla N R PRHERS &K
/)EEM?}?E/EJ%%Wif D2 Rbl(2/2) 5 W5EsT
Z SR > FEARTZERENER] e - b B
E@EEE%T

ZENRK

1. REZ - EIRED ~ Bl - 5REE (2009) » b
RS ERER E ) D8, > RPEEESE
REEZH (HEAREER). (Yu, G. A, Wang, Z. Y.,
Chang, J. S. and Chang, K. (2009) "The in-
fluence to the bedload transportation of
mountain river vaused by inflow sediment
condition,” academic Journal of Tsinghua
university, CHINA. (in Chinese))

2. (R (1983) 0 "R EM I ER R T
5t BOLEEARE LR TS e AT iE 15
(He, Z. W. (1983) Sediment deposition and
transportation in turbulent-flow channel,
Doctoral Dissertation of Institute of Civil
Engineering, National Taiwan University. (in
Chinese))

3. Riith (1999) - "BEMEEREEIUEEBGIZ
WgE o BILF R+ K TR BT e AT il Lo
e (Wu, 1Y. (1999), Transport Mechanism of
Nonuniform Sediment in Steep Channels,
Doctoral Dissertation of Institute of Civil
Engineering, National Chung Hsing Uni-
versity. (in Chinese))

4. [EOHEMHS (1990) T RESRE SRR M 2 SR
ZE. » BIL P EURER K - (REFERMT T ATiE L5 S
(Wu, L. Y. (1999), A study on the sediment
transport characteristics in steep slope flume
experiment, Master thesis of Institute of Soil
and Water Conservation, National Chung
Hsing University. (in Chinese))

5. BIESE - FP/VEE - fR(C (2010) 0 T RERONREA



K LR > 42(2), 2011 173

ANEU AT T R PR A G B0 B9 — DA T2 B
5, &E/KH] - 58(2):1-10. (Hsu, S. M., Liu,
C. J. and Su, H. R. (2010) “Developing a
Device for Measuring Bedload Transport
Rate in a Small Steep-slope Gravel-bed
River — Tested in Fazih River as an Exam-
ple,” Journal of Taiwan Water Conservancy,
58(2):1-10. (in Chinese))

OBEKFIZ (2007) 0 T BIEMIE N R
BEREHE HmENESTE DR TER
Bl o RS
Ministry of Economic Affairs (2007), Meas-
ured instrument for bedlod transportation on

=, (Water Resources Agency of

the small-river bed in Taiwan area -Tested in
Fazih River as an Example, Final report. (in
Chinese))

fREER (1995) - TRABEAREMREIDRMATE,
Eﬁqjjiéiﬁiﬁ%ﬁﬁ FEATHE 5w L. (Sue,
J. C. (1995), Transport Rate for Gravels with
Different Ranges of Grain Sizes, Master
Thesis of Institute of Civil Engineering, Na-
tional Chung Hsing University. (in Chinese))
Bergman, N., Laronnel, J. B. and Reid, L
(2007) “Benefits of design modifications to
the Birkbeck bedload sampler illustrated by
flash-floods in an ephemeral gravel-bed
channel,” Published online 1 November 2006
in Wiley InterScience DOI: 10.1002/esp.
1453. (www.interscience.wiley.com)
Bunte, K., Abt, S. R., Potyondy, J. P. and
Ryan, S. E. (2004) “Measurement of Coarse
Gravel and Cobble Transport Using Portable
Bedload Traps,” Journal of Hydraulic Engi-
neering, 130(9):879-893.

10.

11.

12.

13.

14.

15.

16.

Bathurst, J. C.
Surface Layer

(2007) “Effect of Coarse
on Bedload Transport,”
Journal of Hydraulic Engineering, ASCE,
pp.1192-1205.

Delft Hydraulics (1996) “Test and calibra-
tion measurements with an adapted Hel-
ley-Smith for bedload transport measure-
ments in sand-bed rivers,” Rep. Q2141,
Delft Hydraulics, Delft, the Netherlands (in
Dutch).

Dipartimento di Scienze della Terra Polo
Scientifico e Tecnologico, course on fluvial
dynamics, Italy.

Kleinhans, M. G. and Ten Brinke, W. B. M.
(2001) “Accuracy of Cross-Channel Sampled
Sediment Transport in Large Sand-Gravel-
Bed Rivers,” Journal of Hydraulic Engi-
neering, 127(4):258-269.

Lenzi, M. A., Mao, L. and Comiti, F. (2006)
“When does Bedload Transport Begin in
Steep Boulder-Bed streams? ,” Hydrology
Process, 20:3517-3533.

Leichtweifl institute (1992) Geschiebemes-
sungen.

Parker, G. (1990) “Surface-based Bedload
Transport Relation for Gravel Rivers,” Hy-
draulic Research, 28(4):417-436.

201011 B15 8 Wis
2011 &E 025090 {&IF
2011E 028138 &S

(A BARGTRZE 2011 £4£ 12 H 31 H)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (sGray)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2002 Newspaper)
  /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 /Bicubic
  /ColorImageResolution 600
  /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 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /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.)
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
  >>
  /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 [547.087 754.016]
>> setpagedevice


