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Effects of Buffer Strips on Reducing Nonpoint Source Pollution

and Improving Water Quality in Feitsui Reservoir
Chia-Wei Wangm Chi-Feng Chen®? Jen-Yang Lint

ABSTRACT

pollution in this reservoir has been considered as an important issue. Buffer Strips are one of the best management

The Feitsui reservoir is the drinking water source for the Taipei metropolis, and nonpoint source

practices (BMPs) and are used in Feitsui reservoir management. In this study, we integrate geographic information
systems (GIS) and Stormwater Management Model (SWMM) to assess the effects of buffer strips in Feitsui reservoir.
The major water quality items contain suspended solids (SS), total phosphorus (TP) and biochemical oxygen demand
(BOD). The results show placing buffer strips 50 m in width around the reservoir can reduce 80% of SS, 50% of TP,
and 70% of COD for the subwatersheds with buffer strips. In addition, the Vollenweider model is utilized to assess
water quality in the reservoir and the results show that a 19-22% pollution reduction rate is required to achieve the
goal of 10pug/L of TP. Buffer strips 50m in width contributed 1/3-1/4 reduction loads, which is 800 kgTP/yr. In addi-
tion to buffer strips, more BMPs are necessary in the watershed management of Feitsui reservoir.

Key Words : Buffer strips, SWMM, Vollenweider model, Nonpoint Source Pollution.

= %[ LaPlatte River S2/KI& AT B A S IH R AEEH T ZE S -

_‘ﬁ'ﬁ =

207

a1
4

BEAEEETTRE R Vit FIL T 92% ARG GG - 86%H T4

FERR/KEERR AR Z b H AR KA K HECR KBS 7K A
SIEGAAER ~ KBNS T E RN E R - 2EEKE
EFRRIS T (REETTIVE BN A IR AENVRIS  — - (ReETT B
AT R EEHH{FY | (Best Management Practice, BMP) [y—7
I IEERR S B R R I A R AR B DL T R B B AE
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Fig.1 The research flow chart
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Feitsui Reservoir
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TEBHRHERIT SRR HIE T KE S BARE R
R TRLIRE ©
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Table 1 The statistical indicators for deciding ac-
ceptable simulation results
S8 | BEEEER | e EHRRZE SR
KXW FEFE R | 0~ 0.5 Wahyu (2010)
<10% = ERAETEMI
ey VHEHRGEE| ) [10%20% BREA] | o0

20%~50% &HETEH]
>50%  AEERETECH]

77tt (MAPE)

F2 SRS 1 HEUEER
Table 2 Calibration and verification results of flow
simulation at different stations
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Fig.5 Flow calibration results of Beishih Creek
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Fig.6 Flow verification results of Beishih Creek
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Table 3 Calibration and verification results of different
water quality at Yongan station
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Fig.8 Verification result of TP at Yongan station
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Fig.9 Verification result of BOD at Yongan station



212 T - BEER - MRERE © 5K E KA R B KB KE S 8

5. RETREAZ RSt

KEECRER I AT LID 3 » &R PR 4205 5%
RS ORI R G R BT G2 [FIis DR A R 5 A
B AR B RS TT SIE P EE RS AR © AERE IR
Y SWMM #x(H » 3538 Orat iy 77 A RIFI Y LID FE4HEEE
s > BIEHRR - I - HIEME DR
B - SWMM I RaET Rty )74 » L E ARG MR LA
BORTER - KEAFFEARETRR D - h B AR N S
IS HA R > (EAtH R S B K E A A 21 - 5590
A B B SO e S Lt A P B A e 1 - L (RS
PR R SR OB R R 5 -

TRIBAWIFEHE B A ITEE SR 1R /KEE & /KB E K
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FRUKESKE T EIR 43 (8T HKE - HRETREEES
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Table 4 The parameter of water quality of buildup rate
after calibration and verification

KEYEH Ss TP BOD
SR Cl 2 3| Ccl 2 |c 2 c3
Tl 80 1 1|13 1 1|13 1 1
e 30 02 1 |25 6 1 |02 05 1
LY 30 02 1 [035 02 1 |05 05 1
T, | 300 02 1 |05 05 1 |08 05 1
S 40 05 1 [ 05 05 1 |08 05 1
MK 300 02 1 [035 02 1 |05 05 1

F 5 LIRSl W IR R
Table 5 The parameter of water quality of washoff after
calibration and verification

KEEE Ss TP BOD
ST EMC EMC EMC
T 100 0.6 15
it 2 25 125
=314 25 0.4 2
SrefEi 50 0.3 6
=viiA 50 0.3 6
TR, 25 0.01 2

F 6 FEHIESE
Table 6 The design parameters of buffer strips
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Fig.10 Watershed delineation and the designed location

of buffer strips in Feitsui Reservoir
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Fig.11 TP observed and simulated data in Feitsui Res-
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# 7 2009-2012 & T & 37T AR RIEE (R 50 2 R)
HITEE T HIRAES
Table 7 Simulation results of nonpoint source pollution

reduction rate gained by 50m width of buffer
strips in 2009-2012

] S | TP ] BODTE T K
AR (%) | HIEER (%) | HDECR (%) | 24FRIE (mm)

2009 81.6 412 74.6 34533

2010 83.0 48.2 74.2 3519.8

2011 79.4 39.8 75.7 4213.7

2012 73.1 25.7 69.2 4577.2

POy 78.5 379 73.0 4103.6

* 8 Vollenweider *&* BRE=2 Rk

Table 8 The used parameters in Vollenweider Model

SR EED
TSAEM (kg/yr) 13285-17689 (20094EZ520124F)
HE Ry (mfyr) 25
JKEEAHSFHEREO, ~ Qou(m) FEDKEEE R
JKEEFARE (m?) 10240000

# 9 50 =R FEYSELHFH) L) TEHRY LIRS
Table 9 The TP concentration change with 50 m width
of buffer strips compared to current water

quality
Tl | SRR (TP, pg/l) | SOmRERF (TP ug/l) | MRS (%)
2009 12.25 11.50 6.1
2010 11.92 11.19 6.1
2011 12.28 11.68 49
2012 12.49 11.95 43
F10 T BERT FFN R T 2

Table 10 TP pollution loads of Feitusi Reservoir under
different simulation scenario, including current
situation, 50m width of buffer strips setting,
and targeted TP concentration (10pg/L)

TEiEEE 2009 | 2010 | 2011 | 2012 | S¢#5
P TP 5 Eke/yr 13,285 | 13,666 | 16,218 | 17,689 | 15,518
S0m{REETTH R ke/yr 806 830 778 764 798
PR Ry
b= 10,339 | 10,885 | 13,134 | 14,265 | 12,551
10pg/L NS 55 Eke/yr
B Rt
Bzl 2,946 | 2,781 | 3,084 | 3424 | 2967
AN 54 Ekg/yr
N EET R
2,104 | 1951 | 2306 | 2,660 | 2,169
FEFEHIE 5 Eke/yr ’ ; . . ;

AHFE A FHFEZE/K B 2009 4 5 2012 £33 A 2 S E #E1 T
SR ERS WA PIEERZEE 7L (MAPE) HIEH
TREEAS B S v 852 - AL 2009 £E 2 2010 SFVERIETTRE
(3£ 24 SE5E) - H MAPE 13 9.8% 5 2011 £E% 2012 4EH9ER
TEBRE (3 24 8B - H MAPE £ 5.2% - 45 RiEEDS
K 7 SEWE I RERATER A 25m/yr » B PR IS HERR -
Vollenweider R E =545 240 N E 11 ﬁﬁT °
Vollenweider 15 =0R ERREER% - RIFIAR R CRERT E 1%
HI5FKEEKE R E - Vollenweider B FTRESH RS &
8) > BHJEIN FIEBFUSE M SWMM BIEUKE - fEH
SWMM ISR 2009 2 2012 FEHLVUAE 7 53K B /KIES

Jug o AAE SWMM BB E 50 AR IRERTF R4
E§¢/75ﬂ<§ ARG E S Vollenweider Sz
Nl

BRI  TUEBERE AT 43% % 6.1% 2
M > H B R 14 /K BB S A0 3R 9 B »
2009 Z 2012 4F 4 SFINFEFRE R - SWMM 53K K
L HAEREE S B 13,285kg/yr % 17,689kg/yr » S5

HXI Ry 15,518kg/yr - FHAFE/KHIFRIE 50 AR {RER - E
%2 IS EYE 12,479%g/yr & 16,925kg/yr » SEHES R L By
14,720kg/yr °

HUIERKE K E R T A B AEI T R EHE
B SRR TR 4EFFAE 10ug/L(10 ppb) Ry/KEBEFF/THIRE -
%Uﬁﬁ Vollenweider {53 KA A 544 & SR HES

JuE By 10,339kg/yr E 14,265kg/yr o AJEEER BT (RS

K& - FEFEAIR 2,78 1ke/yr 2 3,424ke/yr » FHIELE
BIZTFy 19.0%~22.2% « E/KFENFE 50 ARRER - vlE
BIHRAERE 1S 798 AT » BHIBRREERT A E % - AIZ5
KK R AR 2,169ke/yr » BFFHIRELG] £
14.7%~15.1% » HEFHEERA N3 10 Fios o

h ¥ W

AWToE R EEISFKEE KFEEE G > FIF BASINS 4K

[ B P A B T K & 26 & R MR B L S st R 5

ERh WA IR TAR T E HI53KE & /KR E AN IRE R T

IE - BEHEBBRIREFTHEE 2 SWMM #8581 Vollenweider

B T IR e s Al » HAEER AT -

1. SWMM Z/K KB E B BaF o BB 50 &
RORGER BB IRE I 8K & 5 T Al SS
78.5% » TP 37.9% > BOD 73% -

2. & SWMM HYE/KIEFEEELL K, Vollenweider fETAY 7K E
KB SR - B/KEB N E 50 AR IRER L
KK E AR RS 32 4.3%-6.1% 2[4 (2009-2012 4
FEPREDRD - (REETT o] BN K@ 4R 5 L B FFELT 800
AN

3. EHEE/KE/KE TP 10ug/L 7 B /KEEEE/KIEAERE 5
& A 2,781kg/yr E 3,424kglyr o HI R B B By
19.0%~22.2% (2009-2012 A& ZD) -



214

(M

@

3)

“)

®)

(6)

O

T~ BRI ~ AR -

EhisKEE/KE B 5 4L Sl B AH4E4Y 3,000 AT 3%
(REere A al Bk 1/3-1/4 B4R E -

|.

-3 |

e OS2 IIESUKEE B E R A Ew/E - E2EH

~

SENR

RIEEE (1993) > [ BB KEE S KEIERR 5 %
R R SRS Z 5% ) - TR SR R R 2 B B e 3

& © (Yu, S.L. (1993). Study on Non-point Source Pollution
Control Technology of Watershed in Reservoir of Taiwan,
National Science Council 1993 Annual Report, Ministry of
Economic Affairs. (in Chinese))
PIGIR ~ oELE - FPARZR - FPREER R (1991) 0 TUK
BirE St E- IR S AR EME (D), 0 T
[EERIS (R S o (Lee, H.Y., Huang, L.H., Kuo, J.T., Hsh,
M.H., and Yang, J.C. (1991). Water Quality Protection
Plan — Study on Non-Point Source Pollution Prevention Plan,
Environmental Protection Administration, Executive Yuan.
(in Chinese))
FREGEE (1998) > TEK@IE 4 EERECE 25T, > $
K+ PRIFEHE > 29(3) » 261-272 - (Lin, C.Y. (1998). “The
Width and Placement of Riparian Vegetated Buffer Strips.”
Journal of Chinese Soil and Water Conservation, 29(3), 261-272.
(in Chinese))
FREEFE ~ B - SREHF (2005) - T I5FKEEKIETE
RS AR BB A I Z 5E AL - ZEKHIFRT
53(3)»25-40-(Lin, J.Y., Chen, Y.C., and Chang, Y.S. (2005).
“Simulation of Nonpoint Source Pollution in the Fei-Tsui
Reservoir Watershed for Evaluation of Remedy Sequence.”
Journal of Taiwan Water Conservancy, 53(3), 25-40. (in
Chinese))
FREEAE (2012) » T /K HSER /K 20 R S8 i HA B B
HFEHE - (TEGEHEHEEE - (Lin, 1Y. (2012). Im-
provement and Management of water Environment and
Master Plan, Environmental Protection Administration, Ex-
ecutive Yuan. (in Chinese))
FRAEHE (2006) » T /KEE/KHE A BLEL (R S DIRE 2 58
(172) | - &&ERKFZ - (Lin, S.H. (2006). Study on
Vegetation and Conservation Effect of Reservoir Riparian
Zone, Water Resources Agency, Ministry of Economic Af-
fairs. (in Chinese))
SR - PR - TRIER - B BEEE (2009) 0 TH
FIKEE K ERETE R 98 - BRI -
56(2) > 44-56 - (Weng, L.J., Hsu, Y.S, Chang, C.L., Lee, B.J.,
and Chen, C.T. (2009). “Designation of Buffer Zone for
Reservoir Conservation—Case Study of the Shimen Reser-
voir.” Journal of Taiwan Agricultural Engineering, 56(2), 44-56.
(in Chinese))

FEUKEE K EE T E KB K E ST 8

(8) EESL (2005) " LL WinVAST LU FEpRFHIA: By L3t
FMIFHBREEHRIFE LRI E ) - BOIEERERE
TAZHFFEFTRE 135 © (Hhang, S.M. (2005). Effects of
Rainfall Characteristic and Land Use on BMPs Placement
by WinVAST module, Master Thesis, National Taiwan Uni-
versity, Taiwan, ROC. (in Chinese))

(9) Anderson, D.L., and Fling, E.G. (1995). “Agriculture Best
Management Practices and Surface Water Improvement and
Management.” Water Science and Technology, 31(8), 109-
121.

(10) Chou, W.S., Lee, T.C,, Lin, J.Y., and Yu, S.L. (2007).
“Phosphorus Load Reduction Goals for Feitsui Reservoir
Watershed,” Environmental Monitoring and Assessment, 131,
395-408.

(11) Chang, C.L., Hsu, T.H., Wang, Y.J., Lin, J.Y., and Yu, S.L.
(2010). “Planning for implementation of riparian buffers in
the Feitsui reservoir watershed.” Water Resource Manage-
ment, 24(10), 2339-2352.

(12) Chen, Y., Shuai, J.B., Zhang, Z., Shi, P.J., and Tao, F.L.
(2014). “Simulating the impact of watershed management
for surface water quality protection: A case study on reduc-
ing inorganic nitrogen load at a watershed scale.” Ecological
Engineering, 62, 61-70.

(13) O’Driscoll, C., O’Connor, M.O., Asam, Z., Eyto E.d., Rodg-
ers, M., and Xiao, L. (2014). “Creation and functioning of a
buffer zone in a blanket peat forested catchment,” Ecological
Engineering, 62, 83-92.

(14) Correll, D.L. (2005). “Principles of planning and establish-
ment of buffer zones”, Ecological Engineering, 24, 433-439.

(15) Kuo, J.T., Liu, W.C., Lin, R.T., Lung, W.S., Yang, M.D.,
Yang, C.P., and Chu, S.C. (2003). “Water quality modeling
for the Feitsui Reservoir in Northern Taiwan.” Journal of the
American Water Resources Association, 39(3), 671-687.

(16) Lewis, C.D. (1982). Industrial and Business Forecasting
Methods: A practical Guide to Exponential Smoothing and
Curve Fitting. Butterworth Scientific, London.

(17) Lin, J.Y., and Lee, T.C. (2004). “A study on the improve-
ment of reservoir watershed management practices in Tai-
wan.” Journal of Chinese Institute of Environmental Engi-
neering, 14(3), 151-160.

(18) Meals, D.W. (1996). “Watershed-Scale Response to Agri-
culture Diffuse Pollution Control programs in Vermont,
USA,” Water Science and Technology, 33(4-5), 197-204.

(19) Vollenweider, R.A. (1968). “Scientific fundamentals of the
eutrophication of lakes and flowing waters, with particular
reference to nitrogen and phosphorus as factors in eutrophi-
cation.” Tech. Report No. DAS/CSI1/68.27.

(20) Wahyu, A., Kuntoro, A.A., and Takao Yamashita. (2010).
“Annual and Seasonal Discharge Responses to Forest/Land
Cover Changes and Climate Variations in Kapuas River Ba-
sin, Indonesia,” Journal of international development and
cooperation, 16(2), 81-100.

(21) Worral, F., and Burt, T.P. (1999). “The Impact of Land Use
Changes on Water Quality at the Catchments Scale: The Use



Kt PRI ERH > 45(3), 2014

of Export Coefficient and Structural Models.” Journal of
Hydrology, 221, 75-90.

(22) Yu, S.L., and Zhen, J.X. (2001). “Development of a best
management practice (BMP) placement strategy at the wa-
tershed scale.” Proceedings of the Third International Con-
ference on Watershed Management, Taipei, Taiwan, 59-72.

20144 03 504 Y
2014 03 B 24 5 &
2014 %058 058 2

(A paRE % 2015 4 3 H 31 H)

215




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Saturation
  /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 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 900
  /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 false
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /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.)
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
  >>
  /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 [595.276 841.890]
>> setpagedevice


