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Effects of Terrain and Geographical
Condition on Operational Efficiency
in Silvicultural Operations
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Abstract: Effects of terrain and geographical condition on operational efficiency
in silvicultural operations were examined and subsequently the op-
erational efficiency was standardized depending on the single oper-
ations using the data of silvicultural operations from 1978 to 2005
in University Forest in Chiba, the University of Tokyo, Japan. No
significant relationship was found between terrain and geographical
condition and operational efficiency except the first thinning, which
would require more labor for the site at <20° of slope than at >20°.
Variance of each operation was increased with decreasing workload,
namely number of trees or area operated. The standardized opera-
tional efficiency showed the improvement or laborsaving of silvicul-
tural operations in the experimental forest compared to the former
one.



1

14 00 00000 00000 ooooo o

Keywords: Conifer plantation, operational efficiency, silvicultural operations,
terrain and geographical conditions

1. 0O0Ood
godoooooooobobo,bbbbbbboodooooog, g
goobboooobobbuooo. bbb booooooobo
go,0bd0bboobooobugb,0boobboobuooon
000000000000 (0O,2004). DOODDODOODOOOOODOO,
gooooboboboooooobobo,ooobbbo0ooogoooooo
0000000000 (0D0D0,2002). 00D0000OD0O0O0ODOOODOO
oo,000b0boob,0oooboobog.
gofjoobooboobouoo, oo bobo,0obboooboo
goobobbOo0o. oobobooobobboooobobobbooooooobo
0000000000, 000000000000000. OO0 (2002,
2004) 0, 000000000000DO00O0OCO0O0OOOOOOOOO
0000oo,10~2000000000000000000DO00O00O00OO
gobo. bo,bb0000bboo0bbooobboobobbooon
0,0000000000000D00D0. 00 (1999)0,0000000
gooooooobbooo, bbb o000 boooooDn
00000,00000(1983)000000000000DO00O0ODOOO
0195000 19840000 3000000000000 000O00O0O0O0O
0000000000000 000 (Do0D)oOoooooo (O 1).
gobooobooobooobooobooooboboboobooobo,boog
0 (1956) O Relative Metabolic Rate (RMR, 00 000000)000
00,000000000000000,0000 (DOLDOOOOODO)O
0o0000oObO000o0ooobOoOoOo 100 ~2000000 200000
RMROOOOODO,000000000000000000000R0O
O0. 0000000 (1961) 0000000000000 RMROOO
0000000000000, Toupin et al. (2007)0, 00000000
goooobobooboobooooooobobobobobogo,boooboboobooo

e



1

000000000000 00000 15

coobooooOoooOboOobOooooooooooooobooobooOoonn
ooboooboooobOobooooboobobo,b0b00b00ob0oDbOooDD
coboboooboooooooOOoOoOoOoOoOobocOoOooOoOoOoOoOoDOOoOoDn
ocooooooooog.
ooooodooooo,0oooooooooooooooooo,ooon
cobooobooboooooooOooobooobobooboooOooOoobOoOoOoDnn
ooo.oo,0b0o000ooc0ooo0obooooooooooo,oon
cobooobooooocooooooOoooOo,obboOooboOoooooaon.
ooboooboooobOobooooboobooboDbO,0b0o0oboobOooDn
coboooooboobOoboboooboOoo. ooo,0000000000
cobooooOoobOooocooOoobooob,0o00ob0obooboooboon
ooo,000o0000b00b0oo0oocoboooooobO. oboooooo
O,00obooooooooobooboooooo,bbo0ooboooooon
ooooooooooooboboooobooooon.
ubO,000C0c000o0o0oocoocOoocOooboooO,000o0bOobOoon
ooboooboooobOoboooobooboooboDbD,0b0oo0obooboon
oooooooobooooo. ooobo,oboo0oo0boocoboooooon,
cooooocooboooooboocoboo. oo,oboocoboooooon,
coooooobodobooboboooobooooooobo. oooooooo, o
coboboobobooooooOOoOoOoOoOoOobocOoOooOoOoOoOoOoDOOoOoDn

Ol.0o0oooooooooooooooooo

oo 00 od od ooo od

(100) 0o
oooo 1 1 1I~5  8~10 10~25 20~40
00 (000 /ha) 423 410 107 275  30~40
|:| D * k% 3k ok sk

0)O0D0 (1999) 0000,0000.
00 * 0D000000,00 *: 000.10000000.2~400000000 20,
OO0 ***: 03000000.

e



1

16 00 00000 00000 00000 O

cooOo,bo00b0co0o0oboocobocoboboooboobOobobocOobOonn
oo.

2. 00000

ooooboooobooboboobobooobobobooo. bo
gbooo,boboooboboooobooooobobbooooboobon
OO0oO0O0CoODbD. O000Og,00s30b00000 17O OODOODO
000,0000000000000000000 (DODOD0DO0DOO0O0O
0000)0000000000O0000O0,000000 500000
goooobob. og,bood0ooooooooobooboobobboboo
goo,0o0bo0obooooboooboobooboobooboobgooo
OO000O0.00Do0Oo 8440000

000000000000, 0000 0000 ID(0D0,0000, 0
000000000 o000 o000 oooomuooo
000 (bO0o0O0oO0)obo00. 0b00bL0o0D,000,000D00D
ooo0.oO0,00b00000bDOoO0ooOoboboooobooogoDoog,1
o000 1/60000000000000. DOD00ODOO0O0 20000
gboooobgoooboo. ooooboobobooboobooo
ooooooob,00ocbdbboobooboobooboobooo
g,0booboogobgoobooboooboobooobbo. goo
00,0000000000,000,000,0000000000, O
g,gbogboogoo.

00,00000000 GISO0O0O0,000000000 IDOOO
000000000, 10m x 10m O Digital Elevation Model (DEM) O
googobooboooogoobooobbo,0oo0o0boobooo. oo
o,0bo0bodbocoooboobobooboobooboobuoobooo
oooobooobOooD Imx 1IomOdOOOoODOOOOOoOOO, 00D
ooooboobooboobobobooboobobooooooo, oo
Oo00oO0ooooo. 0oo0,GISO000000O00O0OOOO0OO IbOO0O
O0000ooo0o0o,00000 IDO GISOOO IboOoOoOoooo

e



1

oo0ooo0o0oO0o0o0o0o0ooo00 17

00000000000000,000000000000000000
000000000000,000000000000000.

0000000000,000000000000000000000
000000000000000000000000000. 00,00
000O0D0O0DO0O0D0O00.

0000,000000000 (00/1000,00/ha) 000000
0000000000000, 00000000000, 000000
0000000D0000000000000000000, 00000
0(000/10000000000/ha)000000000000000
00000000000000000000000. O0000000
00 Epanechnikov 0000, 00000000000 (bandwidth) O
20%~50% 00 5% 0000000. 00,00000000,00000
0000000000000000,0000000000000000
0000000. 000,000000000000000000000
0000000000000,0000000000000000000
0,0000000020,10,000300000000000000
0000000000. 000,0000000000000. 00,00
00 SPSS 16.00 ESRI O ArcGIS9.20000.

3. 0O
uboobooocbooboboooboooboooOoooOoOoobDOoOoDbDOoon
ooobobOOo0O0oOoooooDbODbD 1000, bOobOobO00o0ooo
bandwidth 00 O00OO0O0OO0OO. OO (DO0OO0)0O bandwidth 0O OO,
goooooooobo 20000000000000000,00000AO
ooooooodooo. booo, 0000000000000 0000
cooooooooooboooooooon.
ooooooooooboob,00b0000booboobobooboooOoon
coooo,booobooooooooooaon.
oooooooooobooboooooobooooobOo,b0b0o0o00on
oooooo,00000000 20,110,000 3000000000

e



00 00000 00000 ooooo o

18

#iTH

2000

TAIC

TH(—EE)

E8)

8
g H
2
: _
H a8
ge g
by =
F =
7 ]
B
g
w n
E
T L T T L " ETEE L L L4
(S00T/BY) BT Y 1 34L Y 00T s BE (F00T/BY) BETY 13/ @RI R L RIE
g 2 8
B g
n
]
£ ) .
B ER. -
sk 8§ 3 EH
e E 8 Bl
e nE = =
2 a @& o8B
g BooR g
LT = 3 £t
H] & fl
8 . 8
s s e 6 T e 5 5 x 2 T B 2 O — 55—
(W/BY)BTY (= QHmAE (W/EY)RTY (Y SWEHE (W/BY)RTY (> PYmUE s (eW/BY)BETY hHQWEY;
g s g
w
3
g g
E 2 T
1 2 gE
E g8 ¥ i
% um & ~ %
2 g £ g8
& [ &g .
# S & B
8 . 8
. [
e - . .
g £ & & o ' - 3 & & 2 2 o o 5 T T & o

(BYBY)RTY (EHEHE

8 Cl e o
(U/BY)ETY (= QEEHE

(Y00T/BY) BT (13 LY 00T i B

(00T/BY)BETY (13D 00T Y ¥

ﬁgﬁﬁ(z;l =
Ol. 0000000 -00oooooooooooooooo

15

20 25 30

AR E)

15



1

000000000000 00000 19
16 A
14
£
m 12
=
& 10 - iy
i = F15+SD
= 87
Y] m— I 144 SE
S 6
He
=
e} 4
B
5
0
o= 1[8] 2[H]

AT E T Y E
02 00000OC0CCOOOOOOOODOo

00000000 (0 2. 00000000000,00000000O0
ooboobooooooooobooobob, 000000 o00boOoon
cooooooooooboooooooon.

000000000000 (00000000000 0)0o0O0o00 (O
00/10000000000/ha) 000000 3000. 0000000
cooooooo,0oboo,b0boo0cooboocooboooooobobocoooon
ooo,0b00o00o00b00boooocoboooooobooboOooo. oo
coooooooocoobooooooog.

oooO,00000000000D0, 0000000000000 00OD
cooobooo,0c0o0o0ob0oocobcob0oboo0ooOo0obOOob0oboOobOonon
00000000O0o0.000,00000000000,®@000000
0000000000000,®@000000000000000000
000000 (0Ob000O0oD)0b0 200000.

ooooooooooooo@O,0000000000000000

e



1

20 00 00000 0D0D0D 00000 O
(33%) (M, 2E1H)
20
.
60
., . A 16
_ 50 3 = o te o .3 !
£ b " 12— 1,
o 40T tyo% are o < R IR R LIRS
X g0 fe 4 S e W s - s ¥ & Sadess % e
% - $ . :;0 :'2 00 . Fy ‘:‘ - . K o K 3." %
20 P — + ™ . " «
¥ o
10 * o . & : .
0 0
0 1 2 3 4 0 0.5 1 1.5 2 25 3
RiEEH(ha) EIEE M (ha)
5 (K3 5 (B#T5)
o
25 6
£ =5
S 2 IR AN
2 . S 4
g 1s ~—s = g
[ ° 28 o °, = M
T S S v & . ®m
R RO i - RS I
0.5 o 1 s LAl —*
* : * . L L3
Y 0
0 2000 4000 6000 8000 10000 0 1000 2000 3000 4000 5000 6000
RIEAR(E) EIHRR(E)
(M, 1EE) (B&f%)
30 20
25 . 16 1%
T o8 . sy
< 15 DR v 2 L I
& WAl oot g PR,
2 oo DEXE) R ST B & ¥
R IORERE I SR £ % LSRRG o i [
s SRR TR A S5 DN 4t
3 v Ly t e s e, ®
. . B . ,..’::; .'...‘. % B e
0 0.5 1 15 2 25 3 0 500 1000 1500 2000 2500 3000
RIEEH (ha) EHEARRF)

O3 0000O0O0O0oooo

0)00D00O0oDOOOODOOODOOOODODOOO,000 300,0000 100,0001
gooooooooooo.

0000000000O000,0000000000000000. 00
00000000000000000000000000,000000
00000000D00000000,Q@000000000000000
OOoO0o0. 000,@000000000000000000000. @
0000000000,00 (1999) 00000000000000000
00000 ha00000000000 4,0000 /ha, D00 2,000 0 /ha,
00 1,0000/ha 00000 (000000000000 4,000 0 /ha O

e



1

000000000000 00000 21

O2 00C0OOOOOOO

00 oo oo 0O 0o ooo
(100)(200)

ooo 80 89 225 110 69 33
@UOOO0O0000 3456  0.89 940 953 4.00 2.57
@UOO0OO0O0O0 2585  0.79 8.28  8.66 1.85 1.20

ooooooo
(Q0ODOO) (11.44)  (0.10)  (2.15) (2.23)  (1.03) (0.76)
@DOODOD0O0 2668 081 873 897 203 1.20
0o 00 /hal 0 /100 000 /hal 0 /hal 0 /100 000 /100 O
03. 00000000000
oo OO0 oo oo oo 000
(100) (200)
0000000 2668 2835 873 897 1624  36.00
0000000 4230  41.00 10.70 27.50  30~40

(00000 /ha)

00000,00000000000000D0)0,00000000 ha
oooooo3000000. 00000, 0000000D00000O0
coobobooobooooobooooboooooobooboooobooOoooon.

4. 00O

01000 (000)000000O000D0O0 20000000000
coboooobooooocooo,ooboooboocoboboobooobooboooon.
ocoboodooooo,boooobog,0o0,000o000o00o0oboocoonn
coooooobooooo. oooobooobooboobooboooooon
oo00ooO00oO0O0oo00000o0og, 1Iomx 10m 0 DEMOOOOO
cobooboooOoOoobOOoOoocobOOobOOoOoO,0b0b0bcOobOoon
oO0,00000000000000DO0OOODODOO0OOODODOD
oooooooooobooobodoooooooboooooooono. O

e



1

22 00 00000 00000 00000 O

00 (2004) 0000000D0ODOODOODOOOOOOODOOOOOO,
ooboobooooooboooooobooDboooboO,00b000n
cooooooboobOobobooobo. ooo,000000000000
oooooooobooboooo,booo0oobooobooooo.
oboooooboooboobooooo,oboobocobooocoogn
0. obobooooboobooobocoobooooboboobocooboooon,
coooboooooooboooooboooooo,0b0oooobooon
cobooboooooOoboo,0b00b0b0o0oO0ooO0bO0ob0boOobOonon
oobooooboboboboooboooOo. oo,00b00000000
O,000000C0000000C00bO0b00O0oO0bO0O0Ob0ODbOOnn
cooooooboocooboo,coobooooboooooooOoooo.
oo,00o0ooocooooooo,oobobooooooooooogon
coooooboooOobob. ooboooooo,00b00b00b000on
oobooobooooboboooobooboobooDoOo,b00b0obOoon
cobobooboboooooooOOoOoOooOoOobocoOooOoOooOoOoOoDOOoOoDn
oooooooobo,0oo0o0oo0oooooo.
oobooooooooooooobooobobooooooooooooon
cooooobo,boo0b0ooboboooo. coobo,000b000o0o0oon
oo0O,00000000000000000. O000,00000000
(0000)0,0100000000000DO0O0O0,0D0000D00OO
oooooooooobooobOoobo. coobooobooooooooo
coooooooboocooOooOobOO0OooboOoOOoOobOOoOoboOoOobo. oooo
coboobooooOobOobooocobobooooO,0bobobcobOoon
cooobooooo,00b0o00b00ob0oboooo0booooobooon
cooooooboobOobobOoOo. oooooob,0b00000000n
oobooboooobobooo,00b0boooobO0b0oobooDbooD
coooooooooooboocooboocooon.

o0
ooboooboooooooooobooobbooooooooooooon

e



1

000000000000 00000 23

ocoooooobo. coobooooooog.

googd

00 000000 0000 00000 000000 00 (2002) GISO
00000o0DoooooooDoooo,0oooogd 55: 3841.

00 000 00 (19%6) 000000—000o00ooo0o—, 0000,
oo, 209p.

00 00000 00000 0000 00000 oooo oo (2002) O
000000000 00o0oDOo,00b0000 53: 191-192.

U0 oo oobbb oo bbbob obboobb oo (2004)
0000000000000 0000ODO00O0O0DO,0D00000 55:
299-300.

00 000000 0 (1983) 00000000 0oOooooooo (I, o
00000000000 0DO0DO0DOO00OOo0O,000 65: 172-178.

0000000 (1961) D00D0D0O0O0O0O0ODO 00D0D0ODOOOO0O- (0O
000000 18),0000000,00, 167p.

00 00 (2004) 0000000000 O0DOOOOOOOO,0000
113: 217-221.

0000 (1999) 000000000000 0ODO0O0OOOOOOOOOO,
oboooooog, 229p.

Toupin, D., LeBel, L., Dubeau, D., Imbeau, D. and Bouthillier, L.
(2007) Measuring the productivity and physical workload of brush-
cutters within the context of a production-based pay system, Forest
Pol. Econ. 9: 1046-1055.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /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 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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /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.)
  >>
  /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 [612.000 792.000]
>> setpagedevice




