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Abstract: Natural and anthropogenic factors cause forest types to continuously change. Since the ratio of forest area
by forest type is important information for identifying the characteristics of national forest resources, an accurate
understanding of the prospect of forest type change is required. The study aim was to use National Forest Inventory
(NFI) time-series data to understand the characteristics of forest type change and to estimate future prospects of
nationwide forest type change. We used forest type change information from the fifth and seventh NFI datasets,
climate, topography, forest stand, and disturbance variables related to forest type change to analyze trends and
characteristics of forest type change. The results showed that the forests in Korea are changing in the direction of
decreasing coniferous forests and increasing mixed and broadleaf forests. The forest sites that were changing from
coniferous to mixed forests or from mixed to broadleaf forests were mainly located in wet topographic environments
and climatic conditions. The forest type changes occurred more frequently in sites with high disturbance potential
(high temperature, young or sparse forest stands, and non-forest areas). We used a climate change scenario (RCP 8.5)
to establish a forest type change model (SVM) to predict future changes. During the 40-year period from 2015 to
2055, the SVM predicted that coniferous forests will decrease from 38.1% to 28.5%, broadleaf forests will increase
from 34.2% to 38.8%, and mixed forests will increase from 27.7% to 32.7%. These results can be used as basic data
for establishing future forest management strategies.
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Table 1. Status of national forest inventory data used for analysis.

Number of :
Survey Order  Surveyed Year Sample Point Data used for analysis
NFI5 2006~2010 14,533 Forest Tree Info.(Species, DBH), Topography Info.(Elevation, Slope,
Aspect, Topographical position), Forest Stand Info.(Age Class, DBH Class,
Canopy Density Class)
NFI6 2011~2015 15,179 PSP Management Information (Monitoring of NFI5 and NFI6), Forest
Management Info.
NFI17 2016~2020 14,785 Forest tree Info.(Species, DBH), PSP Management Information (Monitoring

of NFI6 and NFI7), Forest Management Info.
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Table 2. Variables used to predict forest type change.
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Classification

Variables

Dependent variable

Coniferous Forest : CON—CON (0), CON—MIX (1)

Broadleaf Forest : DEC—DEC (0), DEC—MIX (1)
Mixed Forest : MIX—MIX (0), MIX—CON (1), MIX—DEC (2)

Independent variable Climate

TAVG (Average annual average temperature)

PRCP (Average annual precipitation)

Topography
Forest Stand

Disturbance

ELEVATION, SLOPE, ASPECT, TWI
AGE (Age class), DENSITY (Canopy density class)

CONI100 (Ratio of coniferous forest area within a 100m radius),

DEC100 (Ratio of broadleaf forest area within a 100m radius),
NF100 (Ratio of non forest area within a 100m radius),
ROAD (Distance from a Road)
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AR 7] Aol A 71 =9k ti=-A &l A 7 Wk of FAIEA] a1 Wslsh= A o] Fgo] Ao r v
CHTable 4) A pPEEE 22 Ao s YebgthFigure 3). 5, 9F
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7] 0] & A= HATh el B A9 HAA ERoAFE | Ae 5T AdAS HolA 3t
Table 3. Forest type change of NFI permanent sample points for 10 years.
NFIS NF17 CON DEC MIX SUM
CON 84.2% 0.9% 14.9% 100%
DEC 0.1% 96.7% 3.2% 100%
MIX 3.0% 12.7% 84.3% 100%
Table 4. Forest type change of coniferous forest for 10 years based on NFI data.
Province Changed FType CON DEC MIX SUM
Seoul - Incheon - Gyeonggi 79.0% 2.2% 18.8% 100%
Gangwon 84.2% 0.2% 15.6% 100%
Chungbuk 83.0% 1.3% 15.7% 100%
Daejeon - Sejong - Chungnam 79.2% 1.1% 19.7% 100%
Daegu - Gyeongbuk 88.8% 0.5% 10.7% 100%
Busan - Ulsan - Gyeongnam 83.3% 0.9% 15.8% 100%
Jeonbuk 81.8% 0.5% 17.7% 100%
Gwangju - Jeonnam 80.1% 1.7% 18.2% 100%
Jeju 84.7% 3.1% 12.2% 100%
Total 84.2% 0.9% 14.9% 100%
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Figure 1. Relationship between forest type change and climate factors.
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Figure 4. Relationship between forest type change and disturbance factors.
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3. YYHS} oISy APH, MY 2 2Y LIt 2ol 73t Mz FEEUTkTable 6). FA7 HA
AR Sy P55 9T FERHUSE A5 H &3 713 S40] ro4d0] & Ao = Yehth &4
fall, A AGrd, B, Ead Hal/m|Hst d WSk} AHsiAE ek, ol 71F, A e
o IS F= H(p<0.)E 12707 AAFCE AA 57}(CON100, AGE, NF100, TAVG, TWI)7} JAH3SF L
HE Zof4 CON100z} DEC100, TAVGS} ELEVATION Hol| &9t H4E FEEtKTable 7). DEC100+=
o] 79 W 2 O] ok =0.75, -0.73) HTiHO  CONI00TRe] AFzhyo] ol A 2lsheiet.
2 FaE7t w8 M-S Adste] A gtk = AelA 1 PE AR M55 083k LR, RF, SVM
WA HAAo] Ag] 712 100, 200, 300 m AZE H7F5}H 282 8ot Ay}, K-fold Validation®] HA| &=,
Fo & dAtolds dA Hskel delAdo] Adidor KappaZ|= Btk 257 SVMo] g oz ofagt A
=U4E 100 m 7|Eo2 A% M-S AEstinh). 23 2 AEEglen, S5 A Wl vlex f=_‘xﬂ th
Moz, AQ4Yel Wkl BANAL Lk, QE, AP, ZE ¥} vlgo] A fARH AEE 2Y G4 SVM
7135 T <4 67§(CON100, AGE, DENSITY, ASPECT, o]}t Table 8). o]of ule}, %<& B2 SVMOoZ A3}
PRCP, NF100)7} QJAIS} F5o] Gojgh W 228 lr.
oAtkTable 5). 53] WA4d WA Q% 4ol & SVM A4 wRo 49 Fulo] AP4y WA b
ool e Ao ekt BPSY Watel BANA 3 B EXo] AS] FAWMST FIHEIL, SVM B
oW 71, 9, A9 B WS 7/HDECI0, PRCP, 49 molAl o] B4 W vgw /e 9
DENSITY, TAVG, ASPECT, AGE, NF100)7} A3} ek = 7S HE AR 24 E HUE Qo
Table 5. Variable assessment(t-test) for coniferous forest change model.
Rank Class Variables Non-change Change t.value t.p_value
1 Disturbance CON100 70.1 54.7 10.159 0.000
2 Forest stand AGE 3.8 35 7.009 0.000
3 Forest stand DENSITY 66.6 60.9 4.291 0.000
4 Topography ASPECT 8.5 2.3 2.142 0.032
5 Climate PRCP 1,408.6 1,442.2 -1.848 0.065
6 Disturbance NF100 13.3 152 -1.729 0.084
7 Topography TWI 8.6 8.6 -0.534 0.594
8 Climate TAVG 11.6 11.6 -0.168 0.867
9 Topography SLOPE 26.9 26.8 0.096 0.923
10 Disturbance ROAD 388.2 387.3 0.021 0.983
Table 6. Variable assessment(t-test) for broadleaf forest change model.
Rank Class Variables Non-change Change t.value t.p_value
1 Disturbance DEC100 62.1 37.7 7.811 0.000
2 Climate PRCP 1,587.7 1,479.7 2.910 0.004
3 Forest stand DENSITY 69.1 62.9 2.821 0.005
4 Climate TAVG 10.3 10.8 -2.561 0.010
5 Topography ASPECT -6.3 4.6 -2.319 0.020
6 Forest stand AGE 3.9 3.7 1.997 0.048
7 Disturbance NF100 7.4 10.7 -1.811 0.072
8 Topography TWI 8.6 8.8 -1.595 0.111
9 Disturbance ROAD 728.5 653.6 1.251 0.213
10 Topography SLOPE 29.6 28.7 1.077 0.282
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Table 7. Variable assessment(anova analysis) for mixed forest change model.

Change Change

Rank Class Variables Non-change (MIX—CON) (MIX—DEC) f.value Pr(>F)
1 Disturbance CON100 39.9 56.5 31.2 27.420 0.000
2 Forest stand AGE 3.7 3.6 3.5 12.850 0.000
3 Disturbance NF100 8.9 10.4 11.9 4.012 0.018
4 Climate TAVG 11.0 11.0 11.3 3.825 0.022
5 Topography TWI 8.5 8.5 8.7 3.004 0.050
6 Topography ASPECT 33 6.5 -2.9 2.044 0.130
7 Climate PRCP 1,434.5 1,428.5 1470.5 1.710 0.181
8 Forest stand DENSITY 70.8 67.8 69.4 1.583 0.206
9 Topography SLOPE 29.7 27.0 28.6 1.159 0.282
10 Disturbance ROAD 521.1 500.5 505.2 0.124 0.883

Table 8. K-fold Validation of forest type change models.

Difference in Rate of Change

MODEL Overall Accuracy Kappa Coeft. (Estimated-Observed)
LR RF SVM LR RF SVM LR RF SVM
CON_model 0.630 0.559 0.673 0.260 0.119 0.345 -0.226 -0.349 -0.006
DEC_model 0.628 0.517 0.710 0.256 0.034 0.419 -0.151 -0.475 0.098
MIX_model 0.366 0.336 0.456 0.050 0.004 0.184 0476 -0.332 0.069

-0.333™ -0.301"" 0.087"

*Change from MIX to CON, ** Change from MIX to DEC

of| A 28.5%= A, BT 34.2%0 4] 38.8%= =7},
BEYE 27.7%0NA 2.7%2 Z/1E Ao o ZE
(Table 9, Figure 5). AA52-E A 1040] F28] 48]

3l

ojfole HRH R Hadhe A4S B, EY,d
A

3]

2 2035W7HA] ksl 7E 1 o] Folls tha fhashe
SR Ytk Eag AR ot Sk BE
= 2ok

N o o I o= S B o=
@-‘ I mix C@ I mix @ I mix
2015 (Current) 2035 2055
Figure 5. Change of Forest type distribution in future based on RCP 8.5 scenarios.
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Table 9. Results of forest type change prediction using SVM model.

Current Future
Forest Type
2015 2025 2035 2045 2055
Coniferous Forest 38.1% 29.6% 28.9% 28.7% 28.6%
Broadleaf Forest 34.2% 40.2% 42.0% 39.0% 35.2%
Mixed Forest 27.7% 30.3% 29.2% 32.3% 36.2%
Table 10. Forest type change from 2015 to 2055.
Province Changed area (1,000 ha) Change rate (%)
CON DEC MIX CON DEC MIX
Seoul - Incheon - Gyeonggi -58.0 8.7 49.4 -46.4 33 53.7
Gangwon -99.2 -5.6 104.8 -24.0 -1.1 29.4
Chungbuk -50.6 3.0 47.7 -33.8 1.7 335
Daejeon - Sejong - Chungnam -46.2 12.7 33.5 -29.5 9.9 28.5
Daegu - Gyeongbuk -75.4 -28.5 103.8 -13.0 -8.1 25.5
Busan - Ulsan - Gyeongnam -76.1 -9.5 85.6 -23.0 -4.8 459
Jeonbuk -35.9 14.5 21.3 -26.4 10.1 25.8
Gwangju - Jeonnam -84.2 53.9 30.3 -34.3 36.6 18.1
Jeju -9.5 5.8 3.7 -54.7 21.0 33.9
Total -535.1 55.0 480.1 -24.9 2.8 30.7
o|2fgt W3} A= A Ez o]z} gol WAL A 7], AAESE, Y <o= wem Add 3
AR B A ofA P WAo] HaFa O F Fod WS sk, Fdde] Aded da
FAE} FF - A Ao dawFo] 7 Aok 29 of 7ME A& Aer FAHEY 24, AdrHoAA 5
TS B A o] 7 gol S7HIAL A=t 4 g, EadolAd E9ed Wke s Wakste A 9e 2
A BE 5 gttt AYE ek EaEe A A Yo A QA oz FRstal gapgo] WokA i vd Aed
A ST 53] A A9 SV 7R A BlER ol s, ol EdaHol B Aot Al
Hi, AdaedS Aol 7P wol daskalal, ti+-74 A, Hste] vigk #AIgle] st JiA o ® wol
5ol 7H¢ A2 vlE= Fadvh EYedS gl Aotz A 7]20] 2 A, Y29 Y93 d=vt
A 7P Wol S7HAL diT- A5 Sl o A 22 A, FH Ao vjitge] g A9 F w7
F{tH(Table 10). o]2|3t H< FsieE ul, 7Md F=2 dol =& Aol
ke B e R R A i G 2 i e e AR IR B T U Age o] FEg Ao JAeHo
7 st Zad 7L A9 9 At & Frdor Woshs Aol g2 Aoz FEHe
FrE S7PF A et vlEA e s AdeH ol Aol AT ol ok 100 A dEhA|
1A AA7F Ao spEstE o] Qe AlFEy Al oA P&=A HA F 70% ool aurdon 4 &
7] A9 s Hlgo] w1 APgE WA \al A>3 /Jef S thBae and Kim, 2019). 19703l =
A3t ol Qe BHE A9 Ha HlEo] Wikt oA B2 ffal AEtskar Azt A Ho= & At
= aURe] /o] 2s] o] o) 1eal o]Fol=
a = Hol] 7] &Y 2UrE TSR T ARAATE &
FAEEA FAF A W ST v)7]$ 5o el
Ak 104 Eore] g wisk Ao B4 Tl Ant fEEA T, ol ol ke R o] S5l 7
27K B BT 5 STk AL Selvet Ae 7F ARl AR FobwAl ATl el sty
Agsgol Fastn TAYY BYSYol F7He W AN oA £ AFHES vt 1o BAy
o Waksha Qlrk. WU FAHEL ASARA  GlthLee of al, 1999). 123 E7E AAL & 557 7Pt



AR SAEAREAL AR o] §3F %

ol skl = dEe] PR A &Es] o] Fojxitt.
of2fgt A2 Ql Hojug e EduGRet sE2 &
AS27 o] A dddol wou 5 7| s ek
Foll wet o] ¥ AxHAAY SElE = 7] W
of, A2 szo] Hatel AA] 7| FHeE FAlo 2L
A vfE Age Bo7F vk E=ZF A9 ®st 7}
5740l e A2 9ol Sk SlAl itk oy

o, 9] J&wrt ol ofx] W3} 7hsAdo] W A,
o wek acle] W& Ao Fo| olof szl
ol#jgh Q4] Wst 548 7|¥he & NFI59} NFI72]
109 Atolo] ol wiste] gt A wagS 5313k
a3 3A 109 Abe] ] st EAJo] mjgo] Fdst
A A&H R oo RE ol vl WS olFA W3t
o 7Fs0] RS BkekeIeh 1 AT, A W S
4 Aoz AF-EL 409 7)7F B9 AEH o= 7t
agovt Qg SR 4
482 20359 7R = Z7F

4oz F7h5He Ao tehgon, of
2o] A&H oz AL Qi Zo] wE Zolet & 4
olth. AP AA4dY Fandn BA4Y 5
wo] BT 2 PFA u
2 Aow dEg 3
o] Gl AT A A
& Hlgo] B3 AG4Y WAo] Wi st
O

g )
O ot
N
o

&
e
B

1]
oo I 2

N
=

ﬂgﬁ}ﬂ.l
ot e d

2 S

20
)
©
et
o\
&

ol
ol
=)

A R

o r

2

3
of
o
AL
lo
2
12
2
>
o
2
o
o
g
L
r
D)
of
N
dob o

xo
T
fr
pa)
tlo
u
+
TS

o
o2
=
>
=
it
of

o x &L

A
o,
_>|4_¢‘
9
)
ju
|d
il
:

p

fu
-
M
Ao o
é
B
_O|L
2,
>
s
N
o
lo
of n
o2
fllo
)
fo
ol
%
>
_0|L
O i 2 oo 4z N o

%3
T

2

S

N 3C

b S

2 I\

>~

o o)

e 2

&

—b’ o

o\ =

i 2

52 rr

r: %

o & 1

EL _IL

E R

Iopl o o

IF 4 £ o

o ot d olN

o
Of

=)
o

o
o2
s
o
o

ok
X
|
ot
i)
2
¥0,

B
>,
o
1o
g U
fo
o,
o7

rhor
ol

N

40

ol

>

rir

N

o\ 5

ra

ARl Qg sk B4 At v 2 471
%, A, o[ Fol W SBIAL § AR metolehs
oMIE7} FA JFE F31 Ylek. Akt B FEA o
2 o] § 74x] Zme wa} o] AUA BAA HE
% TAe] QLA obx) wuishA ot

X sral A4 etk 1
et 71 Eustket of ] 1A AHRAOE AT HEHY
9] Sjslrt 429 Holet rEel W] £EE 714584
2 Flolek oS ZRsstch. G5 SollAl BT wite]
Q4] Wstol ofd HFO R AT sl et 4
A B $Astn O ANE uE o)) wasi
Aol Bas

A, & Atells =7EEAFAZAKNFD 324 AhR
Z|Rro 2 EAEQh NFl= =& AXE st S5
AN 4

7] W&ol WFstaA} sk thAfo] FEE £ Qe A
S FAE EZIStAL Qi) dE S, 4HE, WellE
A 5 wehE Fol AAEAY HElehes X Hof #EH
o] wix|=lo] Q17| ¢row o]zt W= HAE & gl
Aoltt. whakA|, AHA Q] WslEAdS AldstA utefelr]
Qe AR A=A 21 A=l FFAzlold 914
AR 55 e Adust nUEY 3R A 28
F Fart ok E3 ARIAIY Sl o3t st &
A BA, Haedola ShsHor 2 HitE 7L Ui
A4 FEA it A 99l 4 dAtE Fasi

2 Ao Abge] Wizt EAof 7Rkt AAFEE vl
W A FP R 7|6kt A dqrme] At A
g & Yt A Ad 2R A= b 884 5 9ok
ok, ANIE AEA BygS vNte R gt 2 vl Ay
A= A 2] Wzt EAo] njgoe It §A k=
7Hgste] B El= Aolna EsHigo] Wl njEiE 9
=3h= 9l QlojAE Bt dAI7E 922 QlAIE|of gt
F5 5 Wzt B4 FUst a4, Al nEE 1y
g ol Ay, AFIAJE A WSt ZEAA By A7 5
A&2 A =3o] Fasich

References

Bae, J.S. and Kim, E.S. 2019. Understanding forest status of
the Korean peninsula in 1910: A focus on digitization
of Joseonimyabunpodo(The Korean peninsula forest dis-
tribution map). Journal of Korean Society of Forest Science
108(3): 418-428.

Beven, K.J. and Kirkby, M.J. 1979. A physically based,
variable contributing area model of basin hydrology.
Hydrological Science Bulletin 24(1): 43-69.



472 BEILMARRIZ2EEE

Breiman, L., Friedman, J.H., Olshen, R.A. and Stone, C.J.
1984. Classification and regression trees. Monterey, CA:
Wadsworth & Brooks/Cole Advanced Books & Software.

Cho, HK., Yoo, B.O., Kim, S.H., Ryu, J.H., Kim, J.C., Seo,
S.H., Kim, J.S., Lee. J.B., and Kim, H.H. 2012. Production
and update of large scale forest type map using the digital
airphoto. Korea Forest Research Institute. Seoul. Korea.
pp- 135.

Choi, S., Lee, WK., Kwak, D.A., Lee. S., Son. Y., Lim, J.H.
and Saborowski, J. 2011. Predicting forest cover changes
in future climate using hydrological and thermal indices
in South Korea. Climate Research 40(3): 229-245.

Chun, J.H. and Lee, C.B. 2013. Assessing the effects of climate
change on the geographic distribution of Pinus densiflora
in Korea using Ecological Niche Model. Korean Journal
of Agricultural and Forest Meteorology 15(4): 219-233.

Chun, J.H., Lee, C.B and Yoo, S.M. 2015. Shifts of Geographic
Distribution of Pinus koraiensis based on climate change
scenarios and GARP model. Korean Journal of Agri-
cultural and Forest Meteorology 17(4): 348-357.

Chun, J.H., Shin, M.Y., Kwon, T.S., Lim, J.H., Lee, Y.G,,
Park, G.E., Kim, T.W. and Sung, J.H. 2014. Predicting
the changes of productive areas for major tree species
under climate change in Korea. Korea Forest Research
Institute. pp. 240.

Cortes, C. and Vapnik, V. 1995. Support-vector networks.
Machine Learning 20(3): 273.

Cox, D.R. 1958. The regression analysis of binary sequences.
Journal of the Royal Statistical Society. Series B
(Methodological) 20(2): 215-242.

Duveneck, M.J., Thompson, J.R., Gustafson, E.J., Liang, Y.
and de Bruijn, A.M.G. 2017. Recovery dynamics and
climate change effects to future New England forests.
Landscape Ecology 32(7): 1385-1397.

Iverson, L.R., Prasad, A.M., Matthews, S.N. and Peters, M.
2008. Estimating potential habitat for 134 eastern US tree
species under six climate scenarios. Forest Ecology and
Management 254(3): 390-406.

Jang, D.H. and Lee, S. 2013. Analysis of forest type changes
for vulnerability assessment of climate changes in the
mounyainous resgions of Gangwon-do, Korea. Journal of
climate research 8(2): 169-183.

Jeong, H.Y., Lee, W.-K., Nam, K. and Kim, M. 2013.
Estimating the change of potential forest distribution and
carton stock by climate changes — Focused on forest in
Yongin-City. Journal of Climate Change Research 4(2):

AN11E A435 (2022)

177-188.

Kim, E.S., Kim, C.M., Kim, K.M., Ryu, J.H., Yim, J.S. and
Kim, J.C. 2015. Change of Korea's national forest in-
ventory system (1971~2010). Korea Forest Research In-
stitute. pp. 150.

Kim, JK., Koh, J.-G., Yim, H.-T. and Kim, D.-S. 2017.
Changes of spatial distribution of Korean fir forest in Mt.
Hallasan for the past 10 years (2006, 2015). Korean Journal
of Environment and Ecology 31(6): 549-556.

Kim, J.-S. and Jang, D.H. 2012. Analysing of forest types
in Chungnam coastal area using multi-temporal satellite
imagery and ASTER DEM data. Journal of the Korean
Geomorphological Association 19(1): 69-81.

Korea Forest Service, 2018. The Sixth National Forest Plan
(2018~2037). Korea Forest Service. pp. 151.

Korea Forest Service. 2021. 2021 Statistical yearbook of
forestry. Korea Forest Service. pp. 460.

Lee, H.L. and Kwon, O.S. 2017. Analyzing the impacts of
climate change on forest composition in Korea. Environ-
mental and Resource Economics Review 26(2): 229-255.

Lee, K.J., Han, S.S., Kim, J.H. and Kim, E.S. 1999. Forest
ecology. Hyangmunsa. pp. 395.

Snell, R.S., et al. 2014. Using dynamic vegetation models to
simulate plant range shifts. Ecography 37(12): 1184-1197.

USDA Forest Service. 2012. Future of America’s forest and
rangelands: Forest service 2010 resources planning act
assessment. General Technical Report. WO-87. Washington,
DC. pp. 198.

Vose, J.M., Peterson, D.L., Patel-Weynand, T. 2012. Effects
of climatic variability and change on forest ecosystems:
A comprehensive science synthesis for the U.S. forest
sector. General Technical Report. PNW-GTR-870. Por-
tland, OR: U.S. Department of Agriculture, Forest Service,
Pacific Northwest Research Station. pp. 265.

Yoo, S., Lim, C.-H., Kim, M., Song, C., Kim, S.J. and Lee,
W.-K. 2020. Potential distribution of endangered con-
iferous tree species under climate change. Journal of
Climate Change Research 11(4): 215-226.

Climate

Information Portal of Korea Meteorological

Administration. http:/www.climate.go.kr. (2021. 7. 8)

Manuscript Received : January 6, 2022
First Revision : June 19, 2022

Second Revision : September 8, 2022
Third Revision : October 10, 2022
Accepted : October 11, 2022




<<
  /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


