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Selecting the Optimal Research Time for Forest Birds Census in Each Season'
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ABSTRACT

This research is performed in order to suggest seasonal effective research time that is applied to wild birds
research which lives in a forest. The subject area of this research is Mulgun-ri village forest in Samdong-Myeon,
Namhe-gun. To investigate suitability of the project, existing land-use, existing vegetation, vegetational
structure, and etc. of the subject and whole area are figured out. To suggest adequate research time, based on
seasonal sun rise and set time for 3days, repetitive research is performed at hourly intervals. The subject area
is connected with a forest and is possible for forest wild birds to flows in and provides various habitats and
feeding areas. And also the subject area is a appropriate area for wild birds research and is like a natural forest
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in that a layer structure development of the forest itself, a distribution of Zelkova serrata and Aphananthe aspera

and so on. 105 species which is observed in subject area are categorized and mountain birds are classified. After

time-based peak value is selected in each season, hourly species richness, diversity, and index of similarity are

analyzed as compared with the appearing number of species and individual bird. As a result, 7~11 hour is the

most effective time in spring, and 8~9 hour is the best time. In summer, 6~9 hour is the most appropriate time

when whole appearing species are similar to species structure. In fall, 7~11(30~60 minutes after sun rise) when

wild birds movements are vigorous is analyzed easy to observe and 8~9 hour is the most appropriate research

time because each analysis shows the best values. In winter, 7~12 hour is the most effective time although 10~11

hour is the best time but it is decided that similar results are drawn because hourly deviation is not so big except

1 hour before sun rise. In every four season, it is decided that 30~60 minutes after sun rise is appropriate to

research a group of wild birds in the subject area.
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1989; Lee and Park, 1995;
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Figure 1. The location map of Mulgun-ri Village Forest
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Table 1. The time sunrise and sunset of research seasonal
Classification Spring Summer Fall Winter
Date  Sunrise Sunset Date  Sunrise Sunset Date  Sunrise Sunset Date  Sunrise Sunset
R h 10.04.27 05:43 19:10 : 09.07.22 05:31 19:39 :09.10.21 06:39 17:47 10.01.05 07:36 17:31
esearc

10.04.28 05:42 19:11
10.04.29 05:41 19:11

09.07.23  05:31

iod
petio 09.08.14 05:48

19:38 £ 09.10.22 06:40 17:46
19:18  09.10.23 06:41 17:44

10.01.06 07:37 17:32
10.01.07 07:37 17:33

Data: http://www.kasi.re.kr/
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Table 2. Appearance present condition of wildbird in each season

2010 Spring(Apr.) | 2009 Summer(Jul., Aug.) 2009 Fall(Oct.) 2010 Winter(Jun.)

Specific name 27th  28th 29th  22th  23th 14th  20th 22th  23th  05th 06th 07th

Milvus migrans - - - - - - - - -
Accipiter nisus - - - - - - - - 1
Buteo buteo - - - - - - - - -
Buteo hemilasius - - - - - - - - -
Falco tinnunculus - - - - - - - 1 1 -
Falco subbuteo - - 1 - - - - - -
Falco peregrinus - - - - - - - - -
Coturnix japonica -
Phasianus colchicus 2 1
Streptopelia orientalis 7

Cuculus canorus - -
Cuculus poliocephalus - - -
Apus pacificus - 2 - - -
Dendrocopos  kizuki 2 2 2 4 2 2 2 5 2 2 2 2

Dendrocopos leucotos 1 1
leucotos

Dendrocopos major - 1 - - - - - - - - - -
Picus canus 2 3 2 2 2 2 1 2 - 2 1 1
Hirundo rustica 23 15 20 18 12 21 - - - - - -
Dendronanthus indicus
Anthu shodgsoni
Anthus rubescens -
Hypsipetes amaurotis
Lanius bucephalus
Lanius cristatus
Troglodytes troglodytes
Phoenicurus auroreus
Saxicola torquata
Turdus dauma -
Turdus hortulorum -
Turdus pallidus 4
Turdus naumanni 1 -
Paradoxornis webbiana 13 26
Cettia diphone 3 2
Phylloscopus borealis - -
Phylloscopus coronatus 1 2
Muscicapa dauurica
Ficedula zanthopygia
Cyanoptila cyanomelana
Aegithalos caudatus
Parus palustris - -
Parus ater - -
Parus major 8 7
Parus varius - 2
Zosterops japonica - -
Emberiza cioides 1 -
Emberiza tristrami
Emberiza pusilla
Emberiza chrysophrys
Emberiza rustica
Emberiza elegans
Emberiza rutila - - - - - - 3 - - - - -
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(Table 2. Continued)

Specific name 2010 Spring(Apr.) | 2009 Summer(Jul., Aug.) 2009 Fall(Oct.) 2010 Winter(Jun.)
p 27th  28th  29th = 22th 23th 14th 21th  22th  23th = 05th 06th 07th
Emberiza spodocephala - 3 3 - - - - - - 1 1 -
Emberiza pallasi - - - - - - - - - - 1 -
Emberiza spodocephala ) ) ) ) ) ) ) ) ) ) 2 1
personata
Fringilla montifringilla 2 - - - - - - - 20 14 17
Carduelis sinica 2 3 3 1 4 - 3 - - - - -
Carduelis spinus - - - - - - - - 1 - - -
Coccothraustes
24 30 26 - - - - - - 242 158 139
coccothraustes
Passer montanus 7 30 30 27 21 9 9 5 17 10 14 10
Sturnus cineraceus 2 2 2 - - - - - - - - -
Oriolus chinensis - - - 3 2 2 - - - - - -
Garrulu sglandarius - 1 - - - - - - - - - -
Cyanopica cyanus - - - 3 - - - - - - - -
Pica pica 8 7 6 10 15 18 27 30 31 24 12 12
Corvus macrorhynchos 2 3 3 6 5 3 5 3 3 2 5 5
Total Species 29 35 33 23 21 15 18 19 19 25 31 28
Population 146 211 175 164 154 153 192 155 174 623 569 622
% AU B M DU BIAL JUE AR, 1505 STLRAAE QAR ol 8 fEE
E AT E T EX Ol SRS Fek e & Az Qg FAFA ] e HEHELEEol, P E A,
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Table 3. Appearance present condition of wildbird in each time

(species/population)

Research 2010 Spring(Apr.) 2009 Summer(Jul., Aug.) 2009 Fall(Oct.) 2010 Winter(Jun.)
Time(hour) 27th  28th 29th Max | 22th 23th 14th Max | 21th 22th 23th Max @ 05th 06th 07th Max
05~06 - - - - 9/48 11/72 5/30 15/82 - - - - - - - -
06~07 17/97 21/94 19/79 25/13413/11016/123 10/41 18/140 10/44 5/44 7/67 11/89 - - - -

07~08 16/77 21/10321/10927/150 15/98 14/98 8/67 19/140 11/65 11/105 9/64 15/13415/12315/123 15/34021/371
08~09 17/94 26/100 19/85 29/154 11/80 14/104 8/54 19/14011/12711/108 11/93 16/171.13/25519/100 18/393 22/478
09~10 17/74 19/11119/10625/157 12/74 9/66  7/43 14/94 12/135 12/70 11/83 16/148 16/276 16/34517/384 23/486
10~11 17/68 17/94 22/10928/147 12/92 11/62 5/32 14/104 12/93 11/70 10/97 15/157.14/42516/22514/22425/531
11~12 17/70 20/85 19/71 27/124 13/50 10/76 5/58 13/87 10/77 9/32 7/40 15/96 14/248 14/318 16/37322/484
12~13 15/63 18/92 17/49 27/114 7/45 8/58 7/77 11/99: 9/85 9/50 9/48 15/11513/29213/187 12/24519/426
13~14 14/46 15/66 13/73 22/98 10/46 6/26 6/67 12/89: 8/50 8/51 10/53 14/87:11/24415/27016/32421/492
14~15 18/60 17/82 18/79 28/112 7/56 8/35 6/42 9/79 @ 9/47 7/41 9/36 14/68:15/32912/29617/337 19/447
15~16 16/56 18/86 14/76 25/123 7/56 9/64 7/35 12/79: 9/25 6/34 8/55 11/47:15/34514/25715/17121/446
16~17 19/49 19/120 17/72 27/135 6/36 7/49 9/62 13/82 8/64 7/50 7/40 11/10213/25715/20912/20121/339
17~18 17/43 18/62 19/84 24/112 9/48 9/71 6/25 14/89 7/41 8/41 8/47 11/66 9/158 10/77 10/61 15/185
18~19 15/49 18/48 14/79 25/103 6/44 5/44 4/21 8/62 - - - - - - - -
19~20 - - - - 7/72 7/29 4/29 11/81 - - - - - - - -
Total  29/14635/21133/17544/23823/16421/15415/15328/21518/19219/15519/17424/23226/624 32/57029/623 36/837

A= 6~9A17t 198 140~14174A 2 8tF & 7MY =2 2) AIEE MEZXAL AIZH
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Figure 5. Analysis of time-based appearance of wild birds in spring
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Figure 8. Analysis of time-based appearance of wild birds in winter

Table 4. Comprehensive analysis of time-based appearance of wild birds during the day in each seasons

2010 Spring(Apr.) 2009 Summer(Jul., Aug.) 2009 Fall(Oct.) 2010 Winter(Jun.)
Research Index of Index of Index of Index of Index of Index of Index of Index of
time(hour) H'max species similarity H'max species similarity H'max species similarity H'max species similarity
diversity (%) diversity (%) diversity (%) diversity (%)
05~06 - - - 1.176 0.502 69.77 - - - - - -
06~07 1.398 0.798 72.46 1.255 0.774 78.26 1.079 0.513 62.86 - - -
07~08 1.431 0.868 76.06 1.279 0.767 80.85 1.204 0.784 76.92 1.322 0.593 73.68
08~09 1.462 0.890 79.45 1.279 0.802 80.85 1.204 0.784 80.00 1.342 0.705 75.86
09~10 1.398 0.859 72.46 1.146 0.577 66.67 1.204 0.712 80.00 1.362 0.698 77.97
10~11 1.447 0.829 77.78 1.146 0.582 66.67 1.176 0.530 76.92 1.398 0.640 81.97
11~12 1.431 0.792 76.06 1.114 0.527 63.41 1.176 0.530 76.92 1.342 0.703 75.86
12~13 1.431 0.705 76.06 1.041 0.515 56.41 1.176 0.572 76.92 1.279 0.628 69.09
13~14 1.342 0.607 60.32 1.079 0.467 60.00 1.146 0.510 73.68 1.322 0.706 73.68
14~15 1.447 0.716 77.78 0.954 0.443 48.65 1.146 0.450 73.68 1.279 0.672 69.09
15~16 1.398 0.728 72.46 1.079 0.467 60.00 1.079 0.440 62.86 1.322 0.681 73.68
16~17 1.431 0.805 76.06 1.114 0.478 63.41 1.041 0.499 62.86 1.322 0.561 73.68
17~18 1.380 0.664 68.66 1.079 0.474 66.67 1.041 0.393 62.86 1.176 0.348 58.82
18~19 1.398 0.623 72.46 0.903 0.354 44.44 - - - - - -
19~20 - - - 1.041 0.418 56.41 - - - - - -




228 Zu|A -

% . 774 ARSI A 27(2) 2013

= A st A7 AT FHEEAFE AT

2 8~14A17} 0.628~0.7062 714 =9tm Y= Aol

17~18A]7} 03482 813 2 7}4 wrobth 2ohFe4: &
p=s

3t ZAF A7 E HApb a‘xﬂo}oﬂ ou A& FHol 16~18
AE A AT A 0.5~0.602 ARSI FARE
A5 10~11A]7F 81.36%2 714 =tout sjd 9 14]
T3 17~18Alﬂ NS Alelstd AR oA 70%
oS FARE TS HERU Sl

A7k &u}otzleT«l Aol7t EAH R FTA
S Yotu7] fste o JHHZIE&E—*% AN A3, A
ol wel FodEAse SAHCR FAT Aol (FE
E 0.009)7F AUk AR A3, TAL 8A]L 17AI7F 242}
FAALE FAT AolE HAh &, & A FE 2%
VTR 9] ST EAse SAHLR 2ot Qe Ao
2 BAEi

AZAL T~1247F oY 27O 7 AR ZARARHY

ojm 1 F 10~11A]7} Zt7re] BA oA HaghE Uetffol
A Al Ao g weE ek shA g BAA e HArt
e ALs

ELX] e Ae vFo] & o A8 Y AT

H o FAE 2d0E 25T 4 S Aol ddE gt A
Aol A 2A7E 7hsstthe Aibe ASE

49} 71749 ofgtzm Qs Hojof AA A Az ol
Fo] yolAal AR A Ho]&E Fh=
Aets}t &4 (Lee et al., 1993), 4259
o] &o|3lch(Bibby ef al., 1997)= AT
AL R e Y

)

P

-
ro
S

= s

A ORI =S AR A
HE AAIBHA

4 oz Fel A
E3F oF 400 A
olggor Ak
uhgo] I3 <
o]0l 1 9t H E3 PYRF 2
Ao Azgeh 27 25
ﬂﬂ%ﬁﬁ&“°&¢% 25 &9

Ao Y Aol oA felne 1§%@ﬂ
WA JUE £ 2o et A7k AFe] Aol
o 3 Aolt.

= —
e
Bibby, C.J., N.P. Burgess and D.A. Hill(1997) Bird Census
Techniques. Academic Press, 257pp.

Brian, F.R. and H.Y. Richard(1990) Effects of Time of Day and
Season on Winter Bird Counts. The Condor 92: 215-219.

Chae, J.H., J.S. Kim and T.H. Koo(2004) The Relation of the
Species Number of Bird to the Urban Biotope Area in Seoul.
Kor. J. Env. Eco. 17(4): 375-382. (in English with Korean ab-
stract)

Choi, J.W.(2004) A Study on the Enhancement Methods for the
Wildbird Migration and the Habitat Structure in Green
Corridor. MS thesis, University of Seoul, Seoul, Korea, 129pp.

Galli, A.E., C.F. Leck and R.T.T. Forman(1976) Avian distribution
patterns in forest island of different sizes in Central New Jersey.
Aug. 93: 356-382.

Geneletti, D.(2002) Ecological evaluation for environmental im-
pact assessment. Netherlands Geographical Studies, NGS 301.

Jansson, G.(2002) Scaling and habitat proportions in relation to bird
diversity in managed boreal forests. Forest Ecology and
Management 157: 77-86.

Joseph, M.W.(1994) Census Methods for Caribbean Land Birds.
Southerm Forest Experiment Station, 29pp.

Kang, H.C. and J.H. Lee(2007) The Analysis of Structure of
Mulgeon-ri Forest - A Case of Distribution Trees and DBH
Class -. Korea Institute of Traditional Landscape Architecture
25(4): 93-100. (in Korean with English abstract)

Kang, 1.G.(1996) Conservation and Management Strategy of
Ecosystem. Environmental Impact Assessment 5(2): 7-20. (in
Korean with English abstract)

Kim, D.W.(2006) A Study on the Restoration of Wildbird Habitat
by the Landuse Type of Hangang Riverside, Seoul, MS thesis,
University of Seoul, Seoul, Korea. 128pp.

Kim, J.K., S.K. Lee, H.K. Min and K.C. Oh(2002) A Study on Food
Resource and Utilization of Artificial Nest of Wild-birds in
Urban Woodland. Korean J. Ecol 25(5): 275-282.

Kim, J.S.(1999) The Characteristics of Green Space as Wildbirds"
Habitats in Apartment Complex. MS thesis, University of
Seoul, Seoul, Korea, 116pp.

Kim, J.S.(2008) A Study on the Interaction between Vegetation and
Animals of Nanjido Waste Landfill Biotope in Seoul. Ph. D.
thesis, University of Seoul, Seoul, Korea, 256pp.

Kim, J.S.(2009) Characteristics of Wildbird Community and
Appropriate Research Time Selection by TWINSPAN - A Case
Study of Jingwandong Ecosystem Conservation Area in Seoul
-. Pro. Kor. Soc. Env. Eco. Con. 19(1): 51-55. (in Korean with
English abstract)



AR AL

)
&

A RAAZE AR AT

229

Lee, G.M.(1994) Dong-A New Korean language dictionary.
Dong-A, 829pp. (in Korean)

Lee, S.K., J.K. Kim and H.K. Min(2002) A Study on Habitat for
Multiplication of Wild-birds in Urban Woodland. Korean J.
Ecol 25(5): 283-295.

Lee, S.S., Y.J. Lim and W.C. Lee(1977) Report on the Capillaria of
Housed in wild birds(Pavo cristatus, Phasianus colchicus,
Guinea Fowl). Korean Journal of Veterinary Research 17(2):
87-87. (in Korean with English abstract)

Lee, W.S. and C.Y. Park (1995) Analysis of Changes on the Forest
Environment and the Bird Community in Terms of Guild.
Korean J. Ecol. 18(3): 397-408. (in Korean with English ab-
stract)

Lee, W.S.(1996) The Relationship between Breeding Bird
Community and Forest Structure at a Deciduous Broad-leaved
Forest in Hokkaido, Japan. Journal of Ecology and field biol-
ogy 19(4): 353-361.

Lee, W.S., C.Y. Park and K.H. Cho(1995) Study on the Protection
and Management of Wildbirds in Chuwangsan national Park.
Kor. J. Env. Eco. 8(2): 183-192. (in Korean with English ab-
stract)

Lee, W.S., J.LW. Lee and C.Y. Park(1993) Study on the Protection
and Management of bird community in Sobaeksan national
Park. Kor. J. Env. Eco. 6(2): 180-192. (in Korean with English
abstract)

Lee, W.S., T.H. Koo and J.Y. Park(2000) A Field Guide to the Birds
of Korea. LG Evergreen Foundation, 320pp. (in Korean)

Linehan, J., M. Gross and J. Finn(1995) Greenway planning: devel-
oping a landscape ecological network approach. Landscape and
Urban Planning 33: 179-193.

Park, C.R.(1994) Establishment and management of urban forests
for the inhabitation of wild birds. MS thesis, Seoul National

University, Suwon, Korea, 73pp.

Pielou, E.C.(1975) Mathematical ecology. John Wiley and Sons,
N.Y., 165pp.

Robbins, C.S., D.K. Dawson and B.A. Dowell(1989) Habitat Area
Requirements of Breeding Forest Birds Of the Middle Atlantic
States. Wildlife Monographs 109: 1-34.

Shannon, C.E. and W. Weaver(1949) The Mathematical Theory of
Communication. University of Illinois Press, Urbana, 117pp.

Serensen, T.A.(1948) A method of establishing groups of equal am-
plitude in plant sociology based on similarity of species con-
tent, and its application to analyses of the vegetation on Danish
commons. K dan Vidensk Selsk Biol Skr 5: 1-34.

Won, B.O.(1981) Illustrated Flora & Fauna of Korea vol. 25
Avifauna. Ministry of Education & Human Development,
1,126pp. (in Korean)

Woo, H.J. and M.B. Yoon(1989) Colored Wildbird of Korea.
Academi, 624pp. (in Korean)

Yoo S.H., K.S. Lee and J.C. Yo0(2008) Preference of the CCZ
(Civilian Control Zone) in Cherwon Basin as a Wintering Site
of Cranes -Wintering Season of 2002~2003-. Kor. J. Orni.
15(1): 39-49. (in Korean with English abstract)

Yoo S.H., K.S. Lee, LK. Kim, T.H. Kang and H.S. Lee(2009)
Research on the Size, Formation and Tendency to Evade the
Road of the Feeding Flocks of Crane Species -Centering on the
Effect of Road vs. Traffic Condition-. Kor. J. Env. Eco. 23(1):
41-49. (in Korean with English abstract)

Yoon, M.B.(1993) The Investigation for Wintering of Manchurian
Crane in the Civilian Control Line Area, South Korea. Theses
Collection, KyungHee Univ. 22: 145-158. (in Korean with
English abstract)

http://www kasi.re.kr




<<
  /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


