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Spatial Distribution of Feeding Site and the Relationship between Density and Environmental

Factors(Roosting Site, Road and Residence) of Cranes in Cheorwon Basin, Korea'

Seunghwa Yoo’ Hyuk-Soo Kwon’, Jong-Jun Park’, Chong-Hwa Park’

2 A7 FRURY 3A 2 FAE Flshal SR AEAR, B2, /7] gl FESs Bt
otk AR 20079 1HA 2€7HA] 48]0l AA HUA S FFu|Re] T25 A5 7]k GPSE o831
TR FRRY] AAo] 7t Aom ARE AL F 76.9%r Fom, 70| Grus japonensis 2F A7)
Grus vipio 5557)| F2|9] ZEAE 3T & 23] Ad U=E ZASY. FRuFY HARE:
SR ol 2R FEE Bow, ATA oA FAoke FRulRF FAe ] Al A SREAE
fle ACR Ytttk FRuFe HAFels e gxpeete] Ao el Aol figlek shAR, 2 ==}
WAL 77hers AAUEZ W e Btk EAER] 49 1,500m of A U= H=E Hylon, Q1714
Qo= FE FHAYEE L750m oA = e HAAh fAke|eh HAATe] A drdshs FAFele
Yo ARt 2l 4= IRy EAERefS] 72|17} Hojof wet F Fo HARee Yee T7I5HA] ghte,
Al Es FosH S71ete S Bk d7Eeke] A7t soldel wet FRu|eh A FFu] B F45e
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ABSTRACT

We studied the influence certain environmental factors (proximity of roosting site, roads, and residential
areas) have on the spatial distribution of cranes in the Cheorwon, Korea. Using a range finder and GPS, data
were collected from January to February 2007 and were subsequently evaluated with ArcGIS. The size of the
cranes' wintering habitat was estimated to be 76.9 kir'. Five hundred and fifty-five flocks of cranes were observed
and detailed distributions were collected. Feeding distribution of the cranes showed clustered distribution,
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however, no tendencies of spatial autocorrelation were apparent. Adjacent regions with paved roads and

residences showed lower densities than other areas. Distances at which paved roads and residential areas

induced changes in feeding flock densities were 1500m and 1750m, respectively. Feeding flock density

decreased with increased distance from roosting site. Feeding flock density of the two crane species did not

increase as distance from roads increased, however, the density of individuals showed a significant increasing

tendency with increased distance from roads. In both species, density of feeding flocks and individuals

significantly increased with increasing distance from residential areas. In Red-crowned Cranes, the density of

feeding flocks and individuals significantly decreased with increasing distance from roosting site, however, in

the case of White-naped Cranes, there was an even distribution in density of feeding flocks and individuals.

KEY WORDS: FEEDING SITE, HUMAN IMPACT, ROADSIDE EFFECT, FEEDING DISTRIBUTION, FACTORS

OF HABITAT SELECTION
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Figure 1. Map of the study area and distribution of the Red-crowned Crane(RCC) and White-naped
Crane(WNC) and roosting site and factors(residence, CCZ and DMZ area, paved road, reservoir)
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Figure 2. Flock Density distribution of the cranes
by distance from roosting site(A), paved
road(B) and residence(C)

Table 1. Differences of the Average Nearest Neighbor(ANN) and Spatial Autocorrelation(SAC) in all cranes,
Red-crowned Cranes and White-naped Cranes in Cheorwon, Korea

Types of Analysis

Red-crowned Crane's Flock

White-naped Crane's Flock

and Testing Value Al Cranes Merged Family = Non-family Merged Family Non-family
ANN Observed / Expected 0.66** 0.92* 0.97 0.96 0.89** 0.85** 0.98
Z score -15.42 -2.3 -0.92"™ -0.51™ -3.67 -4.67 -0.30™
SAC Moran's 1 0.21 0.02 -0.1 -0.1 0.04 -0.25 -0.08
Z score -0.07™ 0.11" -0.32"™ -0.08™ 0.2"™ -1.0" -0.74"™
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Flock Density (fkm?)

Figure 3. Flock Density distribution of the RCC and
WNC by distance from roosting site(A),

Flock Density [/km?)

Figure 4. Feeding density distribution of the crane's flock (A)
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Table 2. Linear regression equation and significance values between environmental factors and number of flock

and individuals in each crane species

Factors

(Impact Range) Species Density (/kmr) Regression equation” df R’ t p

ReC Flocks Y,=1.62+2.34 X, 4 0.59 2.46 0.070‘:5

From Paved Road Individuals Y,=1.00+2.229 X 4 0.78 3.71 0.021
(~1.5km) wNe Flocks Y,=2.87+1.97X, 4 0.56 231 0.081"
Individuals Y,=1.3342.857 X 4 0.72 3.17 0.034"
Rec Flocks Y,=0.87+2.47 X, 5 0.93 5.53 0.003:*

From Residence Individuals Y,=2.71+8.74 X; 5 0.97 9.27 0.0001
(~ 1.75km) Flocks Y,=0.97+3.40 X, 5 0.91 4.79 0.005"
WNCE Individuals Y,=0.47+21.10 X, 5 0.92 5.19 0.003"

ReC Flocks V,=3.88-0.38 X 3 0.80 -3.43 0.042:*

From Roost Individuals Y,=13.76-1.66 X; 3 0.92 -6.79 0.007
(~5km) WNC Flocks Y,=4.10-0.02 X, 3 0.004 0.11 0.918™
Individuals Y,=11.33+3.23 X, 3 0.54 1.87 0.159"

*Y;: number of flocks or individuals (/km), X,: distance from each factors (km)

?

4

a7} Blo] 2elolut ) as)
A A
2

5o acle ofsto] 5 of 9% Feiz UehtA
gk AR sHAeR AYAS AAY 55 517] gl
(Ohsako, 1989; Alonso et al., 2004; Stehn and Prieto,
2008) QAR ATE] A ko] HSIH Aoz A
o} SRRV IR Y] Abe BE oAl gl
7F §lSl=tl, 715 A9 EA A4 99 27] dw
o7 W, REY FHAFYTE 2~ o)L 22420
7t B AAeE 7HA 370 A7 A5
3= H22m Fa] FLAJ(Ohsako, 1989; Yoo et al., 2009)S
Hol7] o & AtrHr}.

2 aclof o3t JE ALY 7k AlolA e
I Wbt o2 Anke Btk AT AL 27k Figure 29}
3 H|w). o] AL g aclo] dAAT 7HANE FFE 7
iz oz AT Yoo et al,, 2007). webs] 272219
FHFBh= oA=AEY FUEE BIFE AQJA(Sy,
AL, AR ofg 7R Aol THEE B7E7t uf
£ Fa% ZoF ARHIK(Yoo ef al., 2007). FF0]F2]

F=90lo7 dHF =2= 1.5km7HA] &
¥ FE R0 B). 8hAIt,
Pae(1994; 2000)2] &4 =29} 7[7ke XL o|g3}
A ghetias 8 4 glolth olAe vzl EAX Y el
Aep FAFoILt Aol BFo] Aol Hlste] =27
W] who] FRulRe] ojste] HAAR o §HE AL
SJB1GEH(Yoo ef al., 2009). FF EF| uet £2E 7

Bolol WA & A9, wRe] o3t JF& PAROR 4

T2 1). o] A2

Zoz 7IdE /H A7pX o] ¢ Hek
FFE FoloH, TPk A9 W A
20 7+4~5F 9K Figure 5-A, B). o]&3F Ay} <l
HEEo] EAshe A2 FRulRrE AeskA ko,
MM G2 Frhe Ae Juiskart. =3t A
Q7ML o837 thethes 71| A5 AAsk=
Fto]th(Pae, 1994; Pae, 2000). whelA, Sro.& HIZIEA
Aol sAlE AL, Fdo] H A, BA] 5 g 59 Aol
2 35 FROF AL a E 5 Qloke A
Hog Hojfes Jlojoh. FF 7R GF B9

L

i we o

¥ 2k Ao Qgeie] wrt pAHoR Wi
S oz s,

2 o] ojstel, ERu|fo) Ao Jee
o= el EARE, ok AAelel A M 9l 5 71

G T 29E hste] Aegon, theow %
g1 2 k(A 2), AAkEske] Azl 7R East
2407 A5 Q910 Aok Qx| Pae, 1994; 2000; Austin
and Richert, 2001; Lee et al., 2001), & Ao A= FA}E
oA W A 7AA 2 YARe] glo] o]-gsFA L, 6km
Hoj A oA FA3] HolAl= AU ERES HAT
OJAL FFuF FARTE FHR BAHA e e llA
FRUFY HAATE RIEAA G Aoz Fix
st g HFeR Azle ddiF o F7] bt
(Pae, 1994; Yoo et al., 2008). QFeF F2u]i20] HA]Z] o]
A SAAH o2 A=A AT, FAF] oA Kok

=

riu

N



524 #5849

BHEE - uEs) Aset

A8 Eere]A] 25(4) 2011

AAA) ol o] Fsste] % o AT A Av
7 Uehte Ao BekE FRulol RS vw

sl el ol HeE AN UE sk
Aol ey XH':—‘—T"—‘:’]b A7 eko] A ch(Figure
6-A, B). o|A FFu|9] g AFFulof H]sto] F5H

7} $417] ujZol|(Johnsgard, 1993) H| o] 4 QE]= oy
A& 2asslr] ffsto] ke QI A9 FHAAE A=
e o2 W tK(Spalding and Krapu, 1994). &4
o= WO, ARl FEvIRe] 2loiA BlAHR A
A7) AR ks Ao Al Peie ANA 9]
Oi kel th(Pae, 1994; Austin and Richert, 2001)
& AT TR @F a0 e Ad de
ojgslto] AAR Bdg qt5o] Bt} o] A9 Herr and
Queen(1993)] A4, 7l HAMES o G5 A
A HE ol e Ul ool $YY & ] A
of, B ojro] A} Bl AAACl 3174 4 olvte] Armkt
A L SAAR T 2 9 slew Biokc. o

B Ao|A] Saat 0 AT S ol §3 AuaA 2
ww o 7} koAl 9] ol WIEHA] Fake oS
H % qlolek ek 5 BANE gelstel vl

* Axu wEg A A EF Fad A7 Aol

AT A= Ed, TR FA R
_4 3F WOl mlotsla AHHEAS &6}
2 ol ot i7o] ol AR

A aolst alel
A, 27ke) 29l

()
=
o] it Edl I7tExRd BHA Q3 EAZE IH

ATt

B a0 428 2 WAst] A F0Y
7] SEUAE o] 8% ATdd I et o

FRFIALY O|NE AV, A5E AR A
Utk 3 25 2 01ake] Al et gl EOE A 10
|zl 37 & 449 o714 A A 71—41:&1,]1;} i)
1, =52 ghalx|of AAlRdo| tfst @e oS FA]
A= 0] A H(International Crane Foundation)®] Su Lying
AL S, ST RS s, S
AFE Estes o AlES AES 4 Anne Lacy 2t
%222 AA|5] HES| F41 Michael Wheeleroﬂ A A=Y

L

ol
_Oo

ror

=
(L.

Alonso, J.C., L.M. Bautista and J.A. Alonso(2004) Family-based
territoriality vs flocking in wintering Common Cranes Grus
grus. Journal of Avian Biology 35: 434-444.

Austin, J.E. and A.L. Richert(2001) A Comprehensive review of
observational and site evaluation data of migrant Whooping
Cranes in the United States, 1943-1999. U.S., Geological
Survey, Northern Prairie Wildlife Research Center, Jamestown,
ND, USA, 157pp.
http://www.npwrc.usgs.gov/resource/2003/wcdata/wedata.htm

Begon, M., J.L. Harper and C.R. Townsend(1996) Ecology: in-
dividual, population and communities(3rd ed.). Blackwell
Science, Oxford, UK, 1049pp.

Cain, A.T., V.R. Tuovila, D.G. Hewitt and M.E. Tewes(2003)
Effect of highway and migration projects on Bobcats in
Southern Texas. Biological Conservation 114: 189-197.

Cao, M. and G. Liu(2008) Habitat suitability change of Red-crowed
Crane in Yellow River Delta Nature Reserve. Journal of
Forestry Research 19(2): 141-147.

Evink, G.L.(1996) Florida department of transportation initiatives
related to wildlife mortality. In: Evink, G.L., P. Garrett, D.
Zeiger, J. Berry (ed.), Proceedings of the transportation related
wildlife seminar (FL-ER-58-96). Florida department of trans-
portation, Tallahassee, Florida, USA.

Forman, R.T.T. and L.E. Alexander(1998) Road and their major
ecological effects. Annual Review of Ecology and Systematics
29:207-231.

Herr, A.M. and L.P. Queen(1993) Crane habitat evaluation using
GIS and remote sensing. Photogrammetric Engineering &
Remote Sensing 59(10): 1531-1538.

Johnsgard, P.A.(1993) Cranes of the World. Indiana Univ. Press,
Bloomington, 258pp.

Kim G.G and D.G. Cho(2006) Principles of restoration in natural
environment and ecology. Academy Publishing Co. Seoul,
Korea. (in Korean)

Klein, M.L., S.R. Humphrey and H.F. Percival(1995) Effect of eco-
tourism on distribution of waterbirds in a wildlife refuge.
Conservation Biology 9(6): 1454-1465.

Korea Water Resource Cooperation(2005) Ecological network
planning in Sihwa district. Korea Institute of Water and
Environment, Korea Water Resources Corporation, Daejeon,
Korea, 264pp. (in Korean with English abstract)

Lee, W.S., S.J. Rhim and C.R. Park(2001) Habitat use of cranes in
Cheolwon Basin, Korea. Korean Journal of Ecology 24(2):
77-80.

Nagano, Y., Y. Ohsako, S. Nishida and F. Mizoguchi(1992)
Reaction of Hooded and White-naped Cranes by human and
cars. Strix 11: 179-187. (in Japanese with English abstract)



Wrol Axje], =2, Q7 gute] B 325

Ohsako, Y.(1989) Flock organization, dispersion and territorial be-
haviour of wintering Hooded Cranes (Grus monacha) in Izumi
and Akune, Kyushu. Japanese Journal of Ornithology 38(1):
15-29.

Pae, S.H.(1994) Wintering ecology of Red-crowned Crane Grus ja-
ponensis and White-naped Crane Grus vipio in Cholwon basin,
Korea. M. Sc. Thesis, Kyung Hee University, Seoul, Korea,
43pp.

Pae, S.H.(2000) A study on habitat use of wintering cranes in DMZ,
Korea: with carrying capacity and spatial distribution analysis
using GIS. Ph. D. Thesis, Kyung Hee University, Seoul, Korea,
77pp. (in Korean with English abstract)

Perrins, C.M. and T.R. Birkhead(1983) Avian Ecology: Tertiary
level biology. Blakie & Son Ltd., Glasgow, London, UK,
221pp.

Ruediger, B.(1998) The relationship between rare carnivore and
highway. In: G.L. Evink, P. Garrett, D. Zeiger, J. Berry(ed.),
Proceedings of the transportation related wildlife seminar
(FL-ER-69-98). Florida department of transportation, Tallahassee,
Florida.

Spalding, D.W. and G.L. Krapu(1994) Communal roosting and for-
aging behavior of staging Sandhill Cranes. Wilson Bulletin
106(1): 62-77.

Stehn, T.V. and F. Prieto(2008) Changes in wintering Whooping
Crane territories and range 1959-2006. Proceedings of the
North American Crane Workshop 11: 40-56.

Su, L.(2003) Habitat selection by Sandhill Cranes, Grus canadensis
tabida, at multiple geographic scales in Wisconsin. Ph. D.
Thesis of Univ. of Wisconsin-Madison, USA. 141pp.

Timoney, K.(1999) The habitat of nesting Whooping Cranes.
Biological Conservation 89: 189-197.

Wong, D.W and J. Lee(2005) Statistical analysis of geographic in-
formation with ArcView GIS and ArcGIS. JOHN WILEY &
SONS, INC. Hoboken, New Jersey, USA, 441pp.

Yoo, S.H.(2004) Some factors affecting the distribution of Grus ja-
ponensis and Grus vipio behavioral aspects of family group. M.
Sc. Thesis, Kyung Hee University, Seoul, Korea, 113pp. (in
Korean with English abstract)

Yoo, S.H., K.S. Lee, [.LK. Kim and T.H. Kang and H.S. Lee(2009)
Research on size, formation and tendency to evade the road of
the feeding flocks of crane species: centering effect on the ef-
fect of road vs traffic condition. Korean Journal of Environment
and Ecology 23(1): 41-49. (in Korean with English abstract)

Yoo, S.H., K.S. Lee, J.C. Yo0(2007) Reaction to the vehicle and
trade-off between vehicle disturbance and food resources of
Cranes: focused in the wintering Cranes in Cheorwon basin,
Korea. Korean Journal of Environment and Ecology 21(6):
526-535. (in Korean with English abstract)

Yoo, S.H., K.S. Lee, J.C. Y00(2008) Preference of the CCZ
(civilian control zone) in Cherwon basin as a wintering site of
cranes: wintering season of 2002 ~2003. Korean Journal of
Ornithology 15(1): 39-49. (in Korean with English abstract)




<<
  /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
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AGaramondPro-Regular
    /ahn2006-B
    /ahn2006-L
    /ahn2006-M
    /AmiR-HM
    /Apple-Chancery
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /Batang
    /BatangChe
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /ChosunilboNM
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Dotum
    /DotumChe
    /EstrangeloEdessa
    /ExpoM-HM
    /FranklinGothhvy
    /FranklinGothic
    /FranklinGothic-Bold
    /FranklinGothic-BoldItalic
    /FranklinGothicCondensed
    /FranklinGothic-Italic
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /FranklinGothlte
    /FZSY--SURROGATE-0
    /FZXBSFW--GB1-0
    /FZXBSJW--GB1-0
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /H2gprM
    /H2gsrB
    /H2gtrE
    /H2gtrM
    /H2hdrM
    /H2mjrE
    /H2mjsM
    /H2mkpB
    /H2porL
    /H2porM
    /H2sa1M
    /H2wulL
    /HaansoftBatang
    /HaansoftDotum
    /Haettenschweiler
    /HeadlineR-HM
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /HelveticaNeue-HeavyCond
    /HelveticaNeueMedium
    /Helvetica-Oblique
    /HYbdaL
    /HYbdaM
    /HYbsrB
    /HYcysM
    /HYdnkB
    /HYdnkM
    /HYgprM
    /HYgsrB
    /HYgtrE
    /HYhaeseo
    /HyhwpEQ
    /HYkanB
    /HYkanM
    /HYKHeadLine-Medium
    /HYmjrE
    /HYmprL
    /HYnamB
    /HYnamL
    /HYnamM
    /HYporM
    /HYsanB
    /HYsnrL
    /HYsupB
    /HYsupM
    /HYtbrB
    /HYwulB
    /HYwulM
    /Impact
    /Kartika
    /Latha
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSansUnicode
    /MagicR-HM
    /MalgunGothicBold
    /MalgunGothicRegular
    /Mangal-Regular
    /MaturaMTScriptCapitals
    /MDAlong
    /MDArt
    /MDEasop
    /MDGaesung
    /MDSol
    /Mhansek
    /MHunmin
    /MicrosoftSansSerif
    /MingLiU
    /Mla
    /MoeumTR-HM
    /MonotypeCorsiva
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MVBoli
    /NewGulim
    /NSimSun
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /PMingLiU
    /PyunjiR-HM
    /Raavi
    /San02M
    /SandJg
    /SandKm
    /SandTg
    /SandTm
    /SeoulHangangM
    /SeoulNamsanM
    /SeUtum
    /SHeadG
    /Shruti
    /SimHei
    /SimSun
    /SinMyungJoyakja
    /Sylfaen
    /SymbolMT
    /TaeM
    /Tahoma
    /Tahoma-Bold
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TSThgrgl
    /Tunga-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /YDIGasiIIB
    /YDIYGO120
    /YDIYGO330
    /YDIYMjO150-KSCpc-EUC-H
    /YDIYMjO220
    /YDIYMjO230
    /YDIYMjO240
    /YDIYMjO320
    /YDIYMjO330
    /YDIYMjO340
    /YDIYMjO350
    /YDIYMjO360
    /YDSAH
    /YetR-HM
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
    /KOR <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


