J KO}"@CZ}"[ Soc. For. SC.l. Vol. 113, No. 3, pp. 382~392 (2024) SI_|-EIL_|-E=.I :I_I.§I}§| xl
https://doi.org/10.14578/jkfs.2024.113.3.382
JOURNAL OF KOREAN SOCIETY OF FOREST SCIENCE

ISSN 2586-6613(Print), ISSN 2586-6621(Online)
http://e-journal.kfs21.or kr

dEE 2eXe] EY U X[EH=ZE 4o et SAH 24

< *

Fr - PHEH - MY BB ASYE?

A ARISR A, MhToeh AARsh, g et SRARALs,
ARSI S TAT, SFUFFUNL AT, B

Statistical Analysis of Soil and Geological Environment Characteristics in
Slow-moving Landslide Prone Areas in the Republic of Korea

2%

Daeseong Yang'?, Sangjun Im**, Jung Il Seo’, Tacho Bong® and Dongyeob Kim

'Department of Project Management, Korea Association of Forest Enviro-Conservation Technology,
Cheongju 28165, Korea
Department of Forest Resources, Daegu University, Gyeongsan 38453, Korea
3Department of Agriculture, Forestry and Bioresources, Seoul National University, Seoul 08826, Korea
*Research Institute of Agriculture and Life Sciences, Seoul National University, Seoul 08826, Korea
5Department of Forest Science, Kongju National University, Yesan 32439, Korea
SDepartment of Forest Science, Chungbuk National University, Cheongju 28644, Korea

i

ol 2 #ga7] Statel
1077}65F Qb=
SelAoh QA

2 of: ol i Fufel A LB FUY A2t i o] B Y YA Sghel
A E|QIT) 2019-2021 3igbe] Gl Azt Aol A HFHoR U

Y 193714 5 % 3007200 fstol, 11719) B W NS 54 IS 22 298t
A5 UG A 54 8 A0S stk sl TARg Aussen) Redge) v
o] Xz 7—]x4 ul mE:La ;(1— é‘_g__ _%_7].;(4 oz A]/\lgl.och;}. T 75‘7 : Eo(}: LH_‘f‘_U]-'PZ]' %.

el =
wam NEEE 7% 23 9 oAt 24 $5 5 AWBA BN Ko7t Lh AL AT 4 ik 2F
of AolN FHE AWT AT GuY WA AnpA] et P ol A, A%H WA AR T
AAZ Bl BaF Aoz AZwy

Abstract: This study aimed to identify differences in soil properties and geological characteristics between slow-
moving landslide prone areas and areas without landslide (control areas) in the Republic of Korea. During this 3-year
field surveys (2019-2021), 11 soil and geological parameters were measured at 300 sites, i.e., 107 slow-moving land-
slide prone areas and 193 control areas. T-tests were conducted to identify differences in field-observed parameters
between the two areas, followed by y’-tests and density plots considering distribution patterns of the sample groups.
We identified statistically significant differences between the areas in terms of soil internal friction angle, weathered
rock thickness, bedrock thickness, and number of major geological anomaly zones. In conclusion, slow-moving
landslide prone areas exhibited significant differences in geological characteristics, such as stratum thickness and
presence of anomaly zones, compared with the control areas. To better understand the relationship between the
geological characteristics identified in this study and the occurrence of slow-moving landslides, further field data
collection and systematic analyses are warranted.
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Figure 1. The spatial distribution of the study sites.

Table 1. The number of slow-moving landslide prone areas and
control areas in year.

Slow-moving landslide

Year prone area Control area
2019 36 64
2020 33 67
2021 38 62
Total 107 193
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(b) Soil particle size distribution test (c) Soil density test

Figure 2. Soil sampling and tests.

(a) Seismic survey in field (b) Electric resistivity survey in field
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Figure 3. Examples of geophysical prospecting.
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Table 2. The number of samples collected for each soil and geological property.

The number of collected data

Properties Year of data collection Slow-moving landslide
Total prone area Control area

Ratio of soil particle less than 0.075 mm 2019, 2021 200 74 126

Ratio of soil particle less than 0.002 mm 2021 100 38 62

Wet unit weight 2019, 2021 200 74 126

Void ratio 2021 100 38 62

Permeability 2021 100 38 62

Cohesion 2019, 2021 200 74 126

Internal friction angle 2019, 2021 200 74 126

Soil layer thickness 2019, 2020, 2021 300 107 193

Weathered rock layer thickness 2019, 2020, 2021 300 107 193

Bed rock layer thickness 2019, 2020, 2021 300 107 193

Number of major anomaly zones 2019, 2020, 2021 300 107 193
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Table 3. Descriptive statistics of soil and geological characteristics from the study sites.

@

Slow-moving landslide prone area

Control area

Properties
Mean S.D. Range Mean S.D. Range
Ratio of soil particle
boss. than 0,075, 35.0 17.8 13.2-86.5 31.4 18.1 9.4-85.1
Ratio of soil particle
boos. tham 0,000 T 12,5 8.2 2.7-42.4 13.1 7.9 2.4-39.5
Wet unit weight 17.21 1.07 14.60-19.07 17.65 1.12 14.40-19.80
(kKN/m’)
Void ratio 0.808 0.140 0.548-1.205 0.785 0.106 0.601-1.049
. 5 P 1.1x10¢ 4 4 7.7x107
Permeability (cm/s) 4.0x10 7.1x10 3.8x10% 1.6x10 6.3x10 3.9x107
Cohesion (kPa) 92 4.0 4.1-18.0 8.2 3.9 4.0-18.3
Internal friction 26.9 3.7 18.0-34.1 29.5 47 17.0-39.0
angle (°)
Soil layer 335 1.89 0.4-10.5 3.45 2.90 0.1-15.8
thickness (m)
Weathered rock 3.45 2.35 0.5-15.0 7.79 5.66 1.0-32.0
layer thickness (m)
Bed rock layer
thickness (m) 6.67 3.48 1.3-21.0 14.15 9.62 0.5-46.0
Number of major 1.18 0.64 0-3 1.00 0.86 0-3

anomaly zones
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ghe U el 35.0%, WA 3LA%E 22 et 0= 2yl vlgo] AL YUY SelH7} 269°24]
WL 0002 mn of3 94} W &e] Bagre FUY SeA 20500 ek Neh AL gom vehgrt
12:5%, QWAL 131%2 Uekideh Qubo gugel  AAsd SHORA EAS 3F BEE B 5%
LHl £E7 Asshe A A5 W AEE JRHAE, A Bk H 7NE 35 Bk g A Bt
& 5 ghaaol B o) 71918 4= olnka el Qlrk o] vk Bzl vlalA #e Ao tehith =
FO oA EFYN FARFHOI VFERNET A, FBU L /N S5 LA PRY SUAE
(AASHTO)S] &0 = 2HA YK &)Lt AlH2 335 m, 3.45 m, 6.67 mo|$ial, YEFAZ| =345 m, 7.79 m,
YA FES 0075 m AT gom, YW YA 1415 mOR 242F BAESITE gud oAt Qv
0002 mE VlEow AEel dER PRSI Yk 1 BE BAZA suelen Yeiues 257 £AY
Hqug 7] it HEQ HES F vled Wud ¢4 Al Aol e, Adiaos AA| A5 FxoAd B
A7} AN RO Hl&2 URHIA7L o & Hdats ARZo] AR ok &S WUy A7t Zick $H,
A Row olag 4 gt 2 A4 olgriel At BuY SeAE Bt LIsA=
SeweiEwe] WEge wUd EdE 1721 BASgow AuhiE BE L00HRA FUY el
KN/me, WA= 17,65 kKNmP& Uehgtar, 7haule] 3 2|7 debibx|ech ge Aoz HAEgch
TS FUY 22177} 0808, LyHIA 707852 Lyeh
U gy SHA7E vl AlskA Zick 3, FeAleo] 3 2. T-ZHol 25t 2N ZHnt
T Y 9227t 4.0x10 cws 2 UWkARR](1.6x107 Qo ERAYS AEsle] T-AA Y] 9FL A
ews)ETh AL ghe A Ro® et 184 AR F-717 0] 2 Table 40] LrERYGILE F-
Table 4. Results of F-tests and T-tests for each property.
. F-Test T-Test
Properties — —
Test statistic P value Test statistic P value
Ratio of soil particle
less than 0.075 mn 0.976 0.462 1.343 0.181
Ratio of soil particle
less than 0.002 mn 1.082 0.386 -0.375 0.708
Wet unit weight 0.904 0.322 S2.719%** 0.007
Void ratio 1.760** 0.025 0.855 0.396
Permeability 0.013%** < 0.001 -1.526 0.132
Cohesion 1.065 0.375 1.743* 0.083
Internal friction angle 0.619%* 0.013 -4.432% %% < 0.001
Soil layer thickness 0.424 %% < 0.001 -0.380 0.704
Weathered rock 0.172%%* < 0.001 -8.850%** < 0.001
layer thickness
Bed rock layer 0.13 %% < 0.001 29,153 %%+ < 0.001
thickness
Number of major 0.557%%x < 0.001 2.127%* 0.034

anomaly zones

* p<0.1, ** p<0.05, *** p<0.01
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A A BEH A #1)2] Akl it 2L 0.075 mm o5t PA HlE, SEEATH, HAE
UUMEA| (T #2)9] 24k vlg= ALtk o A3 370 golomA A7) 8flEs 7 A i AR &
A= 95%011 41 0.075 mn o3k A} H]&, 0.002 mn ©] OJgk 2po] 7} LrEbydt). HEdHof| P gho] 0.1 o] F o= A
sb A v, SESASE MR 5 a0 8 A U AR ol Ato|7) glrkal deE= 8.2l
ho] HAto] e FEANENHNS 7T 4= 9o, OS2 0.002 mn o5k YA} vlE, IHSH], BpAle, BA
Jbol b=, FeAl, iR uE), BEAR-Fetet7IRt T o5 Hae 5 4 89deR yEyth
o 5% Btk 78 A ol Tl 5 WA T 89l ZF QER F Hdo] A x5 AR eI
2 SHAto] ofd O] RANEANH) O Z LHERTHTable 4). < Figure 40 YeR|RIch Az o2 & ko] E327)
olof z} 898 F-HA Aol wet S&4F 7MY &2 ol o1zt 9l 9l -H A Ante A H R AR
w1t 7P el T-dAS A4 sk dFeR yepyten, & ] 220 Fade A9
2908 T-4% 23 P gho] 0.01 mwkel 212 557 2 Table 59| S35 %(overlap area) HA] AR o]
T v, Fekt 9 7Her S5 Fdtgl S 470 At} 53], P gto] 0.01 ekl 47 QRl(UjFoba, 52
feleojlen, P gte] 0.01~0.05 wjTkel Z2 F8 A3 o "7 S5 Hatgh 8 A ol Tl S)ollA
ol gt 7l 171 821, P gko] 0.05~0.1 vkl 212 42k £ SEWH0| 0.65 o|3tE UEhtA, £-14 Axtel W
2 1) 8RlomA 7] 852 F AT 1 sAK s =IOl & dAsk
ok ol 7} yebTh whdol P gho] 0.1 o] o = A
—':r Ut 2 SAF SR oyt Atol7k ivkal dtE= 4, B2 2|9 E 3 X2 Ed 2l chgt
< 0.075 mn ©J3} UAFH]E, 0.002 mn ©f3} YApH]E, T ik
%Hl FrAl, BN 5% Bt 5 Sl 8oz yet T4 9 -84 AuE 5% P S Fote], gkt
ek AoF s gHE HAY T8 B 9 AHeH
54 89e tstad stk WRobEy, ek 9
3. X*-ZHo| 2st 2A Znt 7|8k S5 Batgh 78 A o] Tl 5 47 8902
2918 317 AIKTable 5), P 7Eo] 0.01 mjgiel 212 A48 REolA P gho] 0.05 vjRte 2, iy -
WiFupE, Sekeh 9 7IRkek %i Btk 78 AR o] Ag dubbA|eF FEAlE 8 B4 8Qler F8E o
Al e 5 471 8elollen, P gho] 0.05~0.1 m|wkel e ez dE
Table 5. Results of y’-tests for each property.
. 1-Test The overlap area in
Properties .
Test statistic P value density plot
Ratio of soil particle %
less than 0.075 mm 7:983 0.092 0-800
Ratio of soil particle
less than 0.002 mn 6.809 0.146 0.657
Wet unit weight 8.682* 0.070 0.692
Void ratio 4.610 0.330 0.783
Permeability 1.238 0.872 0.679
Cohesion 8.271* 0.082 0.812
Internal friction angle 15.886%** 0.003 0.642
Soil layer thickness 4.161 0.385 0.774
Weathered rock layer thickness 83.487*** <0.001 0.405
Bed rock layer thickness 80.855%** <0.001 0.388
Number of major anomaly zones 29.990%** <0.001 0.548

* p<0.1, ** p<0.05, *** p<0.01
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Figure 4. Density plot with overlap area for each property.

g el d 2696370 2AEel, Ao ek

i o= b L= S B B S|
UARA o A0 gk 20.554.7°0 0 A OE A2 o L WEnHAZY ke Ak d G nHS oz
2 Upehdh RO O 0Q) ARETHE QEEE, A7) 2 5 otk olelst FAL AutHow go| U
A S} AAste] ofsig Wao] dkd, o] A A =k wAgAe §F F/t guy AFY AFS
oML ANMAIET FEY Selxel ME, HE S fuUsy AYS FUAIH AYAT AakPark et al,
2o vl FH-20075 m of3k ARt uleol ATh  2019; Park et al, 2022)°]% RFEICH



WUy Selel B W AWEY BAO B $AH 24 391

Fooh 9 7|urer 359 BRgke UY A4
ANLAFA|HTE OF 04-0.58) SEOE 2L e 7P A
o2 ehdth A% 5% EHS $UY SeXeh Ak
g PR 4 i FAT 2902 A2, o o
Tol A LI 2 A5 FF0| Hag Aol e
gt A5 35 54 @ PET 5 Uk 54
291 WEF BaAo Yk E3L, o] AelH B3
AH 2 A58 B W ohet A4 A% 3% F 9
Y A%l F2 WS EAFIL 89 5 A4RS
39 Hlgolut A5 TR Sv Bt S= 42
ol e H4lo] FrbEckd, WU WA A%
¥ 549 BAAS olasty mgol B o= 47
Hoich. TRHR 25 A% SFeh guAve] BAol of
3 F7HA0l BAGAL SstE A AnEiY 2 4
Ut ol AYAE F AF FF 54 Sejd 4
ol 8918 Fohft welo] Bastu, o Mo B
A G2 A driling tes)oh AARTIE B F& ABE AL

T Us AeR PzEr
ghE, 8 A ol g wEd oA 118+
0.647) 2 AHFALZ]|(1.00+0.8671)0] ]3| Atz oz we

Ao ehf. 22 A3 o4t AslulAe] T
z]Oﬂ_H;_r/]- 3] o Lol = EOF 2:H JlEfo] ko

elapel Washe o
Aol och‘u %_1 AR A 3 F8 A o

) 2 Bagre] Hol0.187)7} 2
) ggob, wel% X T JJEORA BEOR B
37 ofdm ThE Y% adln WaE Barel Ut
Aoz AZHSIT. oleld de a5 AT el A4
47} oldrhe wekd sksgo) siek B, @) Fa
A olalthe) BAL AETtel ofFt felgkso] ojEs
T glojAl FuH 247t AYlE iAol Anw, v
RO Y ot WA

EE

_\1

Z_Hl%zﬂoll i - HO]—HJ%
ukeig BaAo] girk. oo 2 Wuy el Bye
AZ ol At ofyEt A5 W ARl HAE
AHon EAY 4 Ui 2FL 71D wF 284

2~ 0]
TR

o

Ao AZFE|ge,

o] ﬂ:rl% ;q.] ué]— ol 2] o] "vFAEA] gzﬂ

o)
o o =1 = =
AASH7] fleiA, A= Bd Y dejzate] 29E F

5Hlek 201912 E 2021E74A] AAE

Wy AexAl ik F S1HE A4 A9 3007408
LA 1077]4 U LEFAER] 1937]4) 9] djste], 117)

of £ W XA B4 29lo] het T-AF @ -7
BAHoR o5t |7t
L AT, 1A e mEeA

o Az,

OEHH ?;12 o

X2

) \TO ﬂl:_:«
o o o
L o xp
% o K
< fo# N
T o3p oo
i 41 i
At )
oX, JQ
o f
rO
flo

™

o
o2

=
4@
o,
=Y
£
N
r].T.
2
Ol}ll
4ov
o,
EY
g\l
_1
fo
>
N
o
>
=2

ot ol
o
32
—1014 L
2 ol
o
i)
N, 10
u
LY

P
ol
ol

o
filo
A
o
N
o %&
4
I
N
e
oXx o
filo
i
.
ot
X2
o
v
e

of
ih=)
o
o
%
)
el
o
=)
r <{
L)
)
ol
oo
o,
o
il

o & p2 e >
ok

wL Y of L
i
)

uf
==
el
o o
I'S
30
o

o
Mo -

[
to

PO Y
i)
Y
w
'
o
1o
ofl
i)

Am o

ol 17

o &
N
>,

>
o
X
wm
oS
WE
B
o
[
2
oo oot @ 2 omy

[
N i
s
X
2ot
[e)

o
i
g
)
X
2
rO
S
1
o
>
1B
w

(ol

o
o
o
pa
|o
fru
oX
i)
;
il

L

ot
r U
o3
>
bl

> 1o
o)
o2t
oz

0 ofl 4o

e &

> "
oS
[
o

g B
rJ

oy 1%
ok
£
>
rr
gt
)
=2

L om oo
T

o
U
gJR
Wi
2
I
o
BN
==
QL
o e
S
4 0= >
ot

ol AHA A= ojok shar, X2
shepal, A7)0 4G AL 52 1)
1120l AlF2AE WaE 2
2 ATl A Bele] Py
MAEAS FHsHe 24o] 7]

i 'S

[e]
=

3
2]

s nN =S|
f
oX

2B a0l

oZ:

o rlr

o
N2
o XN g

N
jQ.II-}m

fo
o
o°
30
o

[e)

a
-y
it
Ru)
N
Do)

_Ilﬂl _1

]

mﬂ
il
N

ot

References

Hungr, O., Leroueil, S. and Picarelli, L. 2014. The Varnes
classification of landslide types, an updata. Landslides
11(2): 167-194.

Kim, H.G., Kim, M., Lee, M.S., Park, Y.S. and Kawk, J.H.
2017. Correlation of deep landslide occurrence and
variation of groundwater level. Journal of Korean Society
of Forest Engineering 15(1): 1-12.

Kim, J., Kim, J., Ahn, Y. and Kim, W. 2022. Application
of depth resolution and sensitivity distribution of
electrical resistivity tomography to modeling weathered
zones and land creeping. The Journal of Engineering
Geology 32(1): 157-171.

Korea Forest Service (KFS). 2018. Research on Extraction
and Investigation Techniques for Land creep Areas in
South Korea. Ddulmoonhwa. Daejeon. pp. 45-83, 297-333.

Korea Forest Service (KFS). 2022. Field Survey and Utili-
zation Study of Geophysical Investigations for Land
Creep Areas in South Korea. Ddulmoonhwa. Daejeon.



392 BREILAMRRIZ2 S5

pp. 16-20.

Lee, M., Park, J. and Park, Y. 2019. Analysis of characteristics
using geotechnical investigation on the slow—moving
landslides in the Pohang-si area. Journal of Korean Forest
Society 108(2): 233-240.

Lee, S., Kim, J., Kim, K. and Kwon, 1. 2020. Delineation
of the slip weak zone of land creeping with integrated
geophysical methods and slope stability analysis. The
Journal of Engineering Geology 30(3): 289-302.

National Institute of Forest Science (NIFoS). 2021. A Study
on the Rehabilitation of Landcreep at Domestic and
Abroad and Guidelines for Recovery by Type of Oc-
currence. pp. 08-09, 120-122.

Park. J. 2015. Analysis on the characteristics of the landslide:
With a special reference on geo-topographical charac-
teristics. Journal of Korean Forest Society 104(4): 588-597.

Park, J. and Park, S. 2019. The geology and variations of
soil properties on the slow—moving landslide in Yangbuk-
myun, Gyungju-si, Gyeongsangbuk-do. Journal of Korean
Forest Society 108(2): 216-223.

Park, J. and Lee, S.H. 2022. Analysis of topography and
ground characteristics of landcreep reoccurrence in the
Yangpyeong Area. Journal of Korean Forest Society
111(2): 263-275.

Park, J., Choi, K., Ma, H., Lee, J. and Woo, B. 2003a. Analysis
on the characteristics of the landslide in Nasamri (1):
With a special reference on cause of landslide. Journal
of Korean Forest Society 92(6): 526-535.

Park, J., Choi, K., Ma, H., Lee, J. and Woo, B. 2003b. Analysis
on the characteristics of the landslide in Nasamri (I): With
a special reference on geo-topographical characteristics.
Journal of Korean Forest Society 92(3): 246-253.

A13E A3E (2024)

Park, J., Choi, K., Bae, J.S., Ma, H. and Lee, J. 2005. Analysis
on the characteristics of the landslide Maeri (I): With
a special reference on geo-topographical characteristics.
Journal of Korean Forest Society 94(3): 129-134.

Park, J., Lee, C., Kang, M. and Kim, K. 2015. Analysis of
characteristics of forest environmental factors on land
creeping occurrence. Journal of Agriculture and Life
Science, Gyeongsang National University 49(5): 133-144.

Park, J., Seo, J.I., Ma, H., Kim, D., Kang, M. and Kim,
K. 2019. Topography and soil characteristics related to
land creep in 37 areas in South Korea. Journal of Korean
Forest Society 108(4): 540-551.

Park, J., Park, S., Kang, M. and Lim, H. 2021. Analysis
on scale and geological characteristics-based influence
factors in land creep. Journal of Agriculture and Life
Science, Gyeongsang National University 55(5): 37-51.

Park, J., Lee, S. and Tak, G. 2022. Analysis of the charac-
teristics of the landcreep in the upper part of the Eogok
tunnel, Yangsan. Journal of Agriculture and Life Science,
Gyeongsang National University 56(3): 67-76.

Shin, H.O. 2019. Analysis of deep landslide using geophysical
exploration. (Master Dissertation). Gwangju. Chonnam
National University.

Woo, B. 1997. Erosion Control Engineering. Hyangmoonsa.
Seoul. pp. 310.

Manuscript Received : April 17, 2024
First Revision : July 19, 2024
Second Revision : September 23, 2024
Accepted : September 23, 2024




<<
  /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


