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Vegetation Characteristics of Ridge in the Seonunsan Provincial Park'

Hyun-Mi Kangz, Seok-Gon Park’, Ji-Suk, Kim®, Sang-Cheol Lee’, Song-Hyun Choi®
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ABSTRACT

The purpose of this study is to understand the vegetation characteristics of ridges (Gyeongsusan-
Seonunsan-Gaeipalsan) in the Seonunsan Provincial Park and to establish reference information for the
management of the park in the future. We designated 62 plots with the area of 100m? were installed and analyzed
them to investigate the vegetation characteristics. The results of community classification based on
TWINSPAN showed seven categories of vegetation communities in the surveyed region: Quercus

dentata-Deciduous broad-leaved Community, Quercus variabilis-Pinus thunbergii-Quercus serrata
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Community, Pinus densiflora Community, Deciduous broad-leaved Community-I, Carpinus tschonoskii-

Castanea crenata-Quercus aliena Community, Deciduous broad-leaved Community-1I, and Carpinus

tschonoskii-Carpinus laxiflora Community. In the vegetation of Seonunsan Provincial Park, coniferous trees

such as Pinus thunbergii and Pinus densiflora have been gradually losing their population as part of ecological

succession to deciduous broad-leaved trees such as Quercus spp., Carpinus tschonoskii, and Carpinus laxiflora.

Moreover, Carpinus turczaninowii, Mallotus japonicus, and others were identified as vegetation reflecting the

geographical characteristics of the region neighboring the west coast. The estimated age is 30-60 years, and the

oldest tree Pinus densiflora is 63-years old. The index of diversity (100m?) was 0.7942 for Carpinus

tschonoskii-Carpinus laxiflora Community, 0.8406 for Carpinus tschonoskii-Castanea crenata-Quercus

aliena Community, 0.8543 for Quercus dentata-Deciduous broad-leaved Community, 0.9434 for Quercus

variabilis-Pinus thunbergii-Quercus serrata Community, 0.9520 for Deciduous broad-leaved Community-I,

0.9633 for Pinus densiflora Community, and 1.0340 for Deciduous broad-leaved Community-II in the

ascending order.

KEY WORDS: TWINSPAN, SUCCESSION, Carpinus tschonoskii, Carpinus turczaninowii
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Figure 1. Map of the surveyed sites in the Seonunsan
Provincial Park
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Figure 2. The dendrogram of classification by TWINSPAN in the Seonunsan Provincial Park(Qs: Quercus serrata, Fs:
Fraxinus sieboldiana, Rm: Rhododendron mucronulatum, Ct. Carpinus tschonoskii, Si: Stephanandra incisa,
Ctu: Carpinus turczaninowii, Vo: Vaccinium oldhamii, Pd: Pinus densiflora, Cl: Carpinus laxiflora, Mj:
Mallotus japonicus, Lg: Lindera glauca)
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Table 1. General description of the physical and vegetation of the seven communities

Community [ I v Vv VI VI
Plot number 2 28 5 3 2 4
Altitude(m) 266 194~431 159~322 192~301 212~231 212~214 122~183
Aspect( °) 100 20~330 30~330 115~330 55~270 55~265 135~275
Slope( °) 25 6~30 8~12 10 10~30 5~7
Number of species  17.5(16~19)  13.4(9~20) 14.7(9~21) 13.4(8~17) 12.3(10~15) 17.5(17~18) 11.5(10~13)
Height(m) 15 12~25 16~22 25 20~25 25
Canopy Mean DBH 16.6 20.5 22.8 24.0 23.0 22.4
(cm) (15.5~17.8) (11.8~36.5) (11.8~29.7) (18.5~25.2) (19.5~28.1) (22.9~23.1) (17.5~26.8)
Coverage(%) 50 30~70 20~50 60 50~60 50~60 40~50
Height(m) 10 0~15 8~12 15~18 15~18 10
Underst Mean DBH 5.2 6.4 6.6 6.1 6.7 6.8
ory (cm) (5.0~5.4) (3.8~8.5) (3.1~6.5) (5.5~7.8) (5.4~7.4) (6.6~6.7) (5.9~8.0)
Coverage(%) 30 20~60 40~60 20~40 30~50 30~40 30~40
Shrab Height(m) 1.5 0.7~1.9 1.0~1.8 1.0~1.9 1.9 1.5~1.9 1.0~1.9
Coverage(%) 40 10~40 20~40 10~40 10~40 10~30 30

* 1: Quercus dentata-Deciduous broad-leaved Community, II: Quercus variabilis-Pinus thunbergii-Quercus serrata Comm., II:
Pinus densiflora Comm., IV: Deciduous broad-leaved Comm.- I, V: Carpinus tschonoskii-Castanea crenata-Quercus aliena
Comm., VI: Deciduous broad-leaved Comm.- I, VI: Carpinus tschonoskii-Carpinus laxiflora Comm.
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Figure 3. DCA(detrended correspondence analysis) ordination in the
Seonunsan Provincial Park

Table 2. Similarity index among seven communities in the Seonunsan Provincial Park

Community | I m v \ VI
I 23.86
m 8.36 43.87
v 18.27 40.49 38.61
Vv 23.35 30.34 15.35 4411
VI 22.97 31.82 19.85 54.06 46.09
VI 6.63 15.42 15.69 38.82 39.41 37.28

* 1: Quercus dentata-Deciduous broad-leaved Community, II: Quercus variabilis-Pinus thunbergii-Quercus serrata Comm., II:
Pinus densiflora Comm., IV: Deciduous broad-leaved Comm.- I, V: Carpinus tschonoskii-Castanea crenata-Quercus aliena
Comm., VI: Deciduous broad-leaved Comm.- I, VI: Carpinus tschonoskii-Carpinus laxiflora Comm.
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Table 3. Importance percentage of major woody species by the stratum for each community in the Seonunsan
Provincial Park

C(:km. Species e c u S M Species Lover c u S M
Quercus dentata 58.9 239 6.4 38.5 | Rubus corchorifolius - - 493 82

I Platycarya strobilacea 157 11.7 - 11.7  Mallotus japonicus - 146 54 58
Carpinus turczaninowii 9.9 157 - 10.2 : Others 15.6 34.1 38.8 257
Quercus variabilis 382 3.7 02 204  Fraxinus sieboldiana - 74 113 44
Quercus serrata 175 114 1.5 12.8 | Lindera erythrocarpa - 1.5 149 3.0

I | Carpinus turczaninowii 0.7 315 - 10.9 | Lindera obtusiloba - 03 122 21
Pinus thunbergii 18.8 0.1 - 9.5 Lindera glauca - 0.1 105 1.8
Pinus densiflora 9.7 - - 4.8  Others 151 44.1 495 30.6
Pinus densiflora 693 2.2 - 35.4 | Prunus spp. 40 48 3.7 42

m Quercus serrata 5.5 251 27 11.6 Quercus mongolica 75 03 - 3.9
Fraxinus sieboldiana - 227 20.3 10.9 | Rhododendron mucronulatum - 1.7 145 3.0
Quercus variabilis 86 34 - 5.5 Others 50 400 589 13.0
Carpinus tschonoskii 155 31.1 10.0 19.8 | Viburnum erosum - 44 277 6.1
Prunus spp. 15.1 - - 7.7 | Castanea crenata 8.1 24 25 5.2

IV | Quercus serrata 16.1 11.0 1.4 11.9 | Quercus aliena 8.8 - - 4.4
Quercus variabilis 15.4 - - 7.7 ' Lindera erythrocarpa - 30 176 39
Platycarya strobilacea 10.7 5.6 - 7.2 Others 103 185 389 178
Carpinus tschonoskii 244 256 - 20.8 | Styrax japonicus - 18.1 - 6.0
Castanea crenata 21.8 - - 10.9 | Cornus controversa 8.1 3.7 - 53

V | Carpinus turczaninowii 41 265 - 10.8 | Lindera erythrocarpa - - 180 3.0
Quercus aliena 21.6 - - 10.8 | Ligustrum obtusifolium - - 143 24
Stephanandra incisa - - 44.1 7.4 Others 20.0 26.1 23.6 226
Platycarya strobilacea 277 125 - 18.0 : Sorbus alnifolia - 17.2 - 5.7
Carpinus tschonoskii 182 25.6 - 17.6 : Castanea crenata 11.0 - - 5.5

VI Quercus variabilis 21.6 3.0 - 11.8 | Rhus trichocarpa - 92 3.1 3.6
Celtis sinesis 15.5 - - 7.7  Lindera erythrocarpa - - 19.6 33
Ligustrum obtusifolium - 52 330 7.2 |Others 6.0 274 444 19.6
Carpinus laxiflora 21.0 36.1 - 22.5  Cornus kousa 33 93 - 4.8
Carpinus tschonoskii 39.6 2.7 1.4 21.0 Sasa borealis - - 18.5 3.1

VI | Acer palmatum - 28.0 324 14.7 | Viburnum erosum - 29 121 3.0
Quercus aliena 14.2 - - 7.1 Stephanandra incisa - - 123 2.1
Quercus variabilis 10.4 - - 5.2 Others 11.6 21.1 233 16.7

e Importance percentage in canopy layer, U: Importance percentage in understory layer, S: Importance percentage in shrub layer,
M: Mean importance percentage

* 1: Quercus dentata-Deciduous broad-leaved Community, I: Quercus variabilis-Pinus thunbergii-Quercus serrata Comm., II:
Pinus densiflora Comm., IV: Deciduous broad-leaved Comm.- I, V: Carpinus tschonoskii-Castanea crenata-Quercus aliena
Comm., VI: Deciduous broad-leaved Comm.- I, VI: Carpinus tschonoskii-Carpinus laxiflora Comm.
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Table 4. The DBH distribution of major woody species for each community in the Seonunsan Provincial Park

Com.” glllli)t Species Shrub D* DY D D Ds D¢ D#f Ds" Do Dy’ Di* D
Quercus dantata 12 - 1 7 - 1 3 - - - - - -

Platycarya strobilacea - 1 2 1 - - - - - - - -

I 200 Carpinus turczaninowii - - 1 1 - - - - - - - -
Rubus corchorifolius 132 - - - - - - - - - - - -

Mallotus japonicus 20 - 2 2 1 - - - - - - - -

Others 80 1 18 - - - - - - - - -

Quercus variabilis 4 - 3 11 21 25 18 1 3 1 - 1 -

Quercus serrata 28 - 48 30 18 7 5 2 - 2 - - -

Carpinus turczaninowii - - 80 76 23 1 - - - - - -

Pinus thunbergii - - 1 - 11 11 8 5 - - - - -

II 2,800 Pinus densiflora - - - - - 2 3 2 - 2 1 1 -
Fraxinus sieboldiana 244 1 66 5 - - - - - - - - -

Platycarya strobilacea 12 - 5 13 5 3 2 - - - - - -

Lindera erythrocarpa 212 - 18 - - - - - - - - - -

Others 1,132 14 237 55 23 10 4 2 - - - - -

Pinus densiflora - - 4 24 33 28 22 11 3 1 - - -

Quercus serrata 32 - 93 37 5 7 - - - - - - -

Fraxinus sieboldiana 328 21 185 5 - - - - - - - - -

I 1.800 Quercus variabilis - 2 4 2 4 2 4 2 2 - - - -
Prunus spp. 36 2 20 9 2 2 - - 1 - - - -

Quercus mongolica - - 2 8 6 1 2 - - - - - -

Vaccinium oldhamii 40 1 61 2 - - - - - - - - -

Others 684 29 185

26 10 2 2 - - - - - -
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Com.” grrllzl)t Species Shrub D' D DY D DS D¢ Df D' D¢ D¢ Di* Dig
Carpinus tschonoskii 16 - 12 7 6 - 1 - - - - - 1

Prunus spp. 4 - 4 6 4 - 1 2 - - - - -

Quercus serrata 4 - 8 5 1 - 2 - 1 - - - -

v 500 Quercus variabilis - - - - - - 1 1 1 - - - -
Platycarya strobilacea - - - 1 3 2 - - - - - - -

Viburnum erosum 48 - 7 - - - - - - - - - -

Others 144 2 28 4 1 3 3 - - - - - -

Carpinus tschonoskii - - 2 2 - 1 3 - - 1 - - -

Castanea crenata - - - - - - - - - 1 - 1 -

Carpinus turczaninowii - - 4 1 - 2 - - - - - - -

\ 300 Quercus aliena - - - - 1 1 1 - - 1 - - .
Stephanandra incisa 64 - - - - - - - - - - - _

Styrax japonicus - - 4 2 - - - - - - - - -

Others 132 - 10 3 2 3 1 - - - - - -

Platycarya strobilacea - - - - - 2 2 1 - - - - _

Carpinus tschonoskii - - 1 2 1 - 1 2 - - - - -

VI 200 Quercus variabilis - - - 1 - 1 2 - - - - - -
Celtis sinesis - - - - - - 1 1 - - - - _

Ligustrum obtusifolium 40 - 3 - - - - - - - - - -

Others 80 - 19 2 3 2 - - - - - - -

Carpinus laxiflora - - 6 5 2 - 1 - - - - -

Carpinus tschonoskii 4 - - 2 - - - 2 3 - - - -

Acer palmatum 60 - 9 2 - 1 - - - - - - -

VI 400 Quercus aliena - - - - - 2 1 - - - - - -
Quercus variabilis - - - - - - 1 - - - - -

1
Cornus kousa - - - 2
Others 212 - 5 2 4 1 - - - - - - _
<

% Di<2(cm), % 2<Do<7, & 7<Ds<12, & 12<Dy<17, & 17<Ds<22, 1 22<De<27, & 27<Ds<32, ™ 32<Ds<37, : 37<Dy<42, ':

42<Dy<47, ' 47<D;1<52, ! 52>Dp,

* 1: Quercus dentata-Deciduous broad-leaved Community, II: Quercus variabilis-Pinus thunbergii-Quercus serrata Comm., II:
Pinus densiflora Comm., IV: Deciduous broad-leaved Comm.-1, V: Carpinus tschonoskii-Castanea crenata-Quercus aliena
Comm., VI: Deciduous broad-leaved Comm.- 1, VI: Carpinus tschonoskii-Carpinus laxiflora Comm.
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Table 5. The age and the number of standard tree in the Seonunsan Provincial Park

Species No. of Individuals DBH(cm) Expected Age(Year) Mean Annual Growth(mm)
Pinus thunbergii 2 26.5~30.0 33~40 3.5~3.9
Quercus variabilis 2 17.5~21.5 35~40 2.2~2.9
Quercus dentata 1 23.5 42 2.5
Quercus acutissima 1 18.0 30 2.6
Pinus densiflora 6 19.5~24.0 29~63 1.6~4.3
Quercus serrata 4 15.0~21.5 33~58 1.5~2.9
Celtis sinensis 1 27.0 42 3.1

Table 6. Various species diversity indices and the number of species and individuals of each community in the

Seonunsan Provincial Park

(Unit: 100m?)

Community* H'(Shannon) T (evenness) D(dominance) H'max No. of species  No. of individual
I 0.8543 0.6932 0.3069 1.2415 17.5£2.1 150.0+£60.8
il 0.9434 0.8408 0.1592 1.1195 13.4+2.7 90.0+£24.3
m 0.9633 0.8313 0.1687 1.1554 14.7£3.3 110.8+44.3
v 0.9520 0.8432 0.5148 1.1195 13.6+3.5 67.0£16.7
\Y 0.8406 0.7778 0.2222 1.0851 12.3£2.5 81.0£15.6
VI 1.0340 0.8320 0.1680 1.2429 17.5+0.7 83.5+12.0
VI 0.7942 0.7519 0.2481 1.0586 11.5+1.3 83.0+33.4
Average 0.9353 0.8244 0.2045 1.1323 13.9£3.0 95.0+£35.0

* 1: Quercus dentata-Deciduous broad-leaved Community, 1: Quercus variabilis-Pinus thunbergii-Quercus serrata Comm., II:
Pinus densiflora Comm., IV: Deciduous broad-leaved Comm.- I, V: Carpinus tschonoskii-Castanea crenata-Quercus aliena
Comm., VI: Deciduous broad-leaved Comm.- I, VI: Carpinus tschonoskii-Carpinus laxiflora Comm.

VDo = 0.79422 Q1% i),
2908 W7 29 35 U WS BAAY, 24 2499

95.0+35.07/0 A G}, R Alm ey, 2520 A w7zt
UE-gaggdesasel 42 19 S5t 17.582.1%
O 7 wekon], 22 Vo) A oj bR Aoz e
o 11.5413%02 7P Aok A5 = 22 10|
150.0+60.87/A|2 71 we =dslglom, 713 H-eoko)
A7t Edote e 28 NI dgdseads-
[)E 67.0+16. 770417} 283 A2 A= ST
71E0] AT A 5 AYAom Qs e MARE
THET S s FUYES vustith WA =S
Had WA AR Frhdes aurate 0.665,
AUF-F -SRIV 1L169(TH9H A 2,000m?;
Kim and Um, 2009), HAHTE= 2 F AAER] S AR
v S UEEE 1.497, FiAfofuittet 1.237
(F¥ A 2,500m?;, Um et al., 2009), HARIE 2229

W AURTEE g R 3 Aol dESel 237t
A SHsHs 9 79 0.2756~0.9627, )7k -4
9 0.8365~1.3879(H$] W& 400m?;
Choi et al., 2009)& ZQlE|gl o, HeAlEgF o] Ao
0.7942~1.0340(F 0.9353, Tr9JHZ] 100m?) .2 TH9|H
2 9] apo] 5 Holil glovt o5 e & wf HAHCRE
HANRME S F-do) vls) 25 =AY vl U
ek A9 fAREE 9 FUdES iR IUYEE
vt A}, AR Aojutgl o] A9 ASTA]9] 0.9673,
TRAR Y 0.8577, ATEAY 0.7399(SHHA: 100m?;
Park et al., 2009) &2 AT G} E=gAMA] 9 =A4 LE
won, AH{EA 9 tha WA Uetgth Aaadsd
AU ERe] 72 0.4899~0.9490(TH HA: 100~600m?;
Hong et al., 2012)2. 2 TS HZA ] 2fo]& Kol glo
5709] Aojutititel & 17 2hS AlQlehd tha =4 U
Pl Qlck Al ZAKE AYARE AlE-L] FiA oLt
L 0.8452~1.2312(H WA 400m?; Kim, 2012)& T}



85

& 7 et glnh aupizete] A9 wHA] 2AL
=50t AlFFO) v 0927329 A 400m?; Han
et al., 2014)°] v|sf tha WA Yehal glom, dydey
FEadE B3 oA 2ANE S AR ddEgd
272} 0.9945(2 WA 400m? Han ef al., 2014), 23 A]
ZA MR ATRY JPBASER T 0.8044-
1.1404(SH2] M 2: 400m2; Kim, 2012)0] B]3) tha wA| U
Ehta ol

T 2 INAISE o A
AR T2 2bRgere] HEEd
(Choi and Cho, 2009) 0.8 H-AET T Apek(I,
14.7+3.3)0]| vl tha 2A Uel oy 7hA4=2] 790
AN FY YA AL 7k aprgee
BHFEA 7NH47} 101.24227.07)7(Choi and Cho, 2009)

BTik=j

R

2 HSAEYTY 2RI, 1108+443)0] ]3] 2
53] BA Uehta gy, ol BEEe] o] 83t
AR WANIEZYFAL A9 M 2em of5te]
BE 29 pEZon MY v ALAEY R
7S 43 2m ulgk 0.5m o|4kY] £EELS BEFOE A
43 Flo] A AOE Mol Atk WAMIETYTY Y
AA AL 7] Bl A(100m) T BRFED e
4.1415.8%, BFEF AH 4= 90.9+179.87]4|(Choi and

glale

Cho, 2000)& A1-9-AHE 3910] Tholw 2(100m)d B
28 24 13.9:3.0%, BH4=d A 95.0£35.0704 2
oh thd 7 vrepta glek

REFERENCES

Brower, J.E. and J.H. Zar(1977) Field and Laboratory Methods for
General Ecology. Wm. C. Brown Company, 194pp.

Choi, J.W., J.I. Kwak, K.J. Lee and W.K. Choi(2009) A Study for
Plant Community Structure and Management Plan of Pinus
densiflora Forest in Byeonsanbando National Park. Korean
Journal of Environment and Ecology 23(5): 447-459. (in
Korean with English abstract)

Choi, S.H. and H.S. Cho(2009) Vegetation Structure Analysis from
Naesosa to Naebyeonsan District of the Byeonsan Peninsula
National Park. Korean Journal of Environment and Ecology
23(2): 151-160. (in Korean with English abstract)

Curtis, J.T. and R.P. McIntosh(1951) An Upland Forest Continuum
in the Prairie-Forest Border Region of Wisconsin. Ecology
32:476-496.

Han, B.H., J.W. Choi, T.H. Noh and J.Y. Hur(2014) The Structure
of Plant Community of the Woonsooam Valley in Jogyesan
(Mt.), Suncheon. Korean Journal of Environment and Ecology

28(1): 45-54. (in Korean with English abstract)

Harcombe, P.A. and P.H. Marks(1978) Tree Diameter Distribution
and Replacement Processes in Southeast Texas Forests. For sci.
24(2): 153-166.

Hill, M.O.(1979a) TWINSPAN - a FORTRAN Program for
Arranging Multivariate Data in an Ordered Two-way Table by
Classification of the Individuals and Attributes. Ecology and
Systematics, Cornel Univ., Ithaca, New York, 99pp.

Hill, M.O.(1979b) DECORANA - a FORTRAN Program for
Detrended Correspondence Analysis and Reciprocal Averaging.
Ecology and Systematics, Cornel Univ., Ithaca, New York,
52pp.

Hong, S.H., J.W. Cho, J.S. Kim, S.D. Lee and S.H. Choi(2012)
Characteristics of the Carpinus laxiflora Community in the

Gyeongju National Park. Korean Journal of Environment and
Ecology 26(6): 934-940. (in Korean with English abstract)

Kim, B.G. and T.W. Um(2009) Vegetation Structure of the Ridge
Area of Naesosa in the Byunsan Peninsula National Park.
Korean Journal of Environment and Ecology 23(2): 135-142.
(in Korean with English abstract)

Kim, J.U. and Y.J. Yim(1986) A Gradient Analysis of the Mixed
Forest of Seonunsan Area in Southwestern Korea. Journal of
Ecology and Environment 9(4): 225-230.

Kim, J.U. and Y.J. Yim(1987) Actual Vegetation and Potential
Natural Vegetation of Seonunsan Area , Southwestern Korea.
Journal of Ecology and Environment 10(4): 159-164.

Kim, J.Y.(2012) The Structure of the Plant Community in
Seonamsagol(Valley), Jogyesan(Mt.) Provincial Park, Suncheon
City. Korean Journal of Environment and Ecology 26(4):
593-603. (in Korean with English abstract)

Park, B.H., C.H. Oh and C.W. Cho(2009) Community Structure
Analysis of Carpinus laxiflora Communities in Seoul. Korean
Journal of Environment and Ecology 23(4): 333-345. (in
Korean with English abstract)

Park, 1.LH.(1985) A Study on Forest Structure and Biomass in
Baegwoonsan Natural Ecosystem. Seoul Natinal Univ.
Graduate School Dissertation for the Degree of Doctor of
Philosophy, 42pp. (in Korean with English abstract)

Pielou, E.C.(1975) Mathematical ecology. John Wiley & Sons,
N.Y., 385pp.

Seonunsan Provincial Park(2018)
http://www.gochang.go.kr/seonpark.

Um, T.W., G.T. Kim and G.C. Choo(2009) Vegetation Structure of
Sinseonnbong in the Byeonsanbando National Park, Korea.
Korean Journal of Environment and Ecology 23(2): 143-150.
(in Korean with English abstract)

Yim, Y.J. and J.U. Kim(1986) Classification of Forest vegetation of
Seonunsan Area, Southwestern Korea. Journal of Ecology and
Environment 9(4): 209-224.




<<
  /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
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /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 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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /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.)
  >>
  /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 [612.000 792.000]
>> setpagedevice


