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Abstract: This study aimed to analyze the main forest environmental factors affecting the discernment of slow-moving
landslide-prone areas in the Republic of Korea, based on data from a detailed landslide survey conducted from 2019
to 2021. Field survey data from 256 sites were collected covering 29 forest environmental factors in seven categories,
including geology, soil, and topography. The analysis was conducted using the Random Forest model (AUC = 0.910)
and XGBoost model (Accuracy = 0.808, Kappa = 0.594, F1 — measure = 0.494), which were evaluated as having high
classification accuracy during the machine learning model development process. Consequently, factors with a high
mean decrease Gini (MDG), representing classification importance, were identified as the presence of cracks (average
MDG of both models: 22.1), peak elevation (14.8), and the presence of steps (7.0), indicating that these were significant
factors in determining slow-moving landslide-prone areas. The presence of cracks and steps aligned well with the
characteristics of slow-moving landslides, suggesting that their importance should be emphasized in future detailed
landslide surveys. However, the influence of the peak elevation was considered somewhat overestimated due to the
characteristics of the input data used in the analysis. These findings are expected to further improve the accuracy
and efficiency of final judgments in detailed landslide surveys.
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Figure 1. The spatial distribution of study sites.
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Table 1. Status of forest environmental factors (field survey items) and categories used in the analysis.

Field Survey item Category
Bedrock (al) Igneous rock Sedirr(r)lslr(ltary Metz;t::l:p hic - -
Intrusion presence (a2) Yes No - - -
Weathering (a3) Weathered rock Soft and Hard rock - -
Geology moderate rock
(a) Fault presence (a4) Yes No - - -
Fold presence (a5) Yes No - - -
No. of discontinuity (a6) 0 1 2 3 or more -
Discontinuity orientation (a7)  Dip direction Reverse Parallel Normal None
Discontinuity spacing (a8) Very close Close Moderate Wide None
Others (dry,
Soil type (bl) Wet Moderate Slightly dry  immature soil, -
eroded soil)
Soil depth (b2) Less than 30 cm  30-60 cm 60-90 cm  More ctrlfla“ %0 -
S(E;I Soil texture (b3) Sandy Sandy loam Clay - -
Soil structure (b4) Granular Blocky Others None -
Soil wetness (b5) Wet Slightly wet Moderate Slightly dry Dry
Rock exposure (b6) Less than 5% 5-20% 20-30% More than 30% -
Talus presence (b7) Yes No - - -
Peak elevation (c1) Continuous variable (0-979 m)
Location (c2) Gentle hills Hills Mountainous - -
Top o(%;aphy Planar shape (c3) Linear Curved Concave Mixed -
Longitudinal shape (c4) Linear Curved Concave Mixed -
Slope angle (c5) Less than 10° 10-20° 20-30° More than 30° -
Cotndtr o oo - -
Hyd(r((i))logy Stream presence (d2) Yes No - - -
Efsigﬁéep?gg) and reservoir Yes No ) ) )
F?::;St Forest type (el) Broadleaved  Needle-leaved Mixed Others -
Crack presence (f1) Yes No - - -
Step presence (f2) Yes No - - -
Syrlz%tom ;:22:;%? (af;);lormality Yes No - - -
Tree abnormality presence (f4) Yes No - - -
Groundwater seepage Yes No ) ) )

presence (f5)
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Figure 2. The conceptual diagram of 5-fold cross validation.
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Figure 3. Results of MDG for Random Forest and XGBoost models.
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Figure 4. Variation in model performance according to the number of factors used in the model construction.

Table 2. Result of testing for each machine learning model.

Model AUC Accuracy Kappa Fl1-measure
ode
Mean S.D. Mean S.D. Mean S.D. Mean S.D.
Gradient Descent 0.861 0.059 0.742 0.028 0.464 0.044 0.480 0.049
Random Forest 0.910 0.080 0.767 0.079 0.508 0.156 0.479 0.064
XGBoost 0.857 0.057 0.808 0.058 0.594 0.123 0.494 0.062
100 s w2, ddo] WHEH AHE f)ole A=
i Rle] WY A gHEo] 095 A3shs AR YE
0.75
2z Wk ol 2 MDG gho] 7MY =& 2oz AL
E 0.50 TEFHHAGEHAE B2 21.9, XGBoost ©.& 22.3) &
£ Q9] UL FaHS T WSk et Az
° i L ok gh, o] WAHA o AFE )l B
e frtol) ojs) Wy vy Bgo] A Mehs Ao® U
Non-existence Crack () Existence ﬁ']:]‘ :{_Foejﬂ}‘ ]E_]'i]'ﬂ' E—‘_T_— %‘)\—‘[—‘_— 7(:)]_?—01]—‘5— EE,]'DE]“"JU ”—]';g] 1
=0 A o] o 2 3lo 7O ol 1= AR=N)
Figure 5. Probability of judgment of slow-moving landslide 0] 0.14 OEM—:L}, 2L ElE Aol 1 - |
prone area based on the presence of cracks and steps. 0.85 ol o & i Frlet= A o= Yt S3stH
gugel hEAel PF FAu B F ol 3 7K
S FARTE AAARY 2G| ek §UY WY ek wrlo] Wby, Y YAt AFH R P
shgo] o7 MBSH=AIE Figure o hEbi9lek. olo] @ $eiX® g SH8o] 085 ol4elehs AL ofulat



Probability
© o o o o
- N w = (%

=4
o

0 250 500 750 1,000
Peak elevation (c1, m)

Figure 6. Probability of judgment of slow-moving landslide
prone area based on the peak elevation.

Figure 6°] YEFU Qi) Figure 5 =
300 m % 700 m Bo) A WY T BEo| 2o AC
2 Uepdeh she, olelat Aaks MgaTeld B
wg S SAolt w7 el A e ofty
2 A5t 7F ol H gt

Figure 78 $-400] 28 JeAae] Hojas
G A HlEE 100 m HA 9] SO E o
A7 Zole). WY $eiAel uge Anwe] e
e 34 SET §AFSHA 1~100 m, 301~400 m, 700 m
olde] SaolAl =4 UEtkth ol & F5ke] ko

B owe

It
ofl
=)
o o
r’l
o ox
ok
et
10
oM,
ot
o,
rlo
1A
)
;Y
U
10
s
15|
Am
o,

0]
9] ZH$-oll= AA WS (qualitative variable) 2l 287 AFX|
Aol T2 el 4a HHacon-
tinuous quantitative variable) 2 A] ZHES QIR}Z A, o]
3t A S o7 Qlsto] Wlg wAof| A o] ke
ok TesbE Ao 2R DM 25 g
X2} A¥bibx]of gt YApE 7t Hof go] k.
Ack, Hoaie] gFee of Aol Azeks of

4 1x o S

T

o] AT 2019~2021d 0] AAE

4% Y= S BHFAY

WA 25670 =AM /dA1 9] T4
shof, gls A Tl

(°]3} ‘RF’)3} Accuracy, Kappa

0.808, 0.594, 0.4942 7} =&
F(ol3t XGB)o] A= Sl

RF 2 XGBE #§3to] G2
GFL 1AL AN AAE F
275 ] A E-8FRF 21.9, XGB 22.3)
6.7, XGB 7.2) 59 AT EA
vhebgton oled Akt 13

BT 2 A o= 47}

== Landslide-prone site

80 === Control site 80

—e— Ratio of landslide-prone site

60

No. of site

40

20

N O
kX » X
& N
o

60

40

20

Peak elevation (c1, m)

Figure 7. The status of landslide-prone site and control site according to peak elevation class.

Ratio of landslide-

ol
=

357

ZFe vERdH XGBoost R

prone site (%)



358 R LA EEE
olggt At FF Gud e AboA FAH AL
FFYS AP skt B2 AAES AR A+ 2
o] wEH Fa A3 Q1A 3~571E Sl E AA
29 AYguE fAstEA BEE 82 Y-S T 5
Qonz iy SHAE Uadths 5Ho2AY %
AR AA 2ARFES] A= Eolal 8 QAR «+E
9 oz} 5 g ASEAS W= 2o g2 AT
S dofigtehd dARzARS] 84S FAAL = e A
o &2 AZEch gk o] A= Ak YHEARE T8
gk Aapo| B &, o] oA o] 43 FHEEH] $l8) A
= St el JEARRE S8 AL R
AR Eofok 3F o] ok
HAS| =
o] A= 2022 AHA E SR |EdE 3o TSt
e A @A 9 EEA S84 A8
A Yo YE|gH
References

Abramento, M. and Leite, R.B. 2024. Fourteen-year slow
moving landslide monitoring and benchmark velocity
parameters of natural slopes at ‘Serra do Mar’, Brazil.
Natural Hazards. doi: 10.1007/s11069-024-06818-4

Borisov, V., Leemann, T., SeBler, K., Haug, J., Pawelczyk,
M. and Kasneci, G. 2022. Deep neural networks and
tabular data: a survey. IEEE Transactions on Neural Net-
works and Learning Systems: 1-21. doi: 10.1109/TNNLS.
2022.3229161

Butwall, M. 2021. Data normalization and standardization:
impacting classification model accuracy. International
Journal of Computer Application 183(35): 8-11.

Cabello-Solorzano, K., Ortigosa de Araujo, I., Pefia, M.,
Correia, L. and J. Tallon-Ballesteros, A. 2023. The impact
of data normalization on the accuracy of machine lear-
ning algorithms: a comparative analysis. pp. 344-353. In:
Garcia Bringas, P. et al. (Eds.). 18th International
Conference on Soft Computing Models in Industrial and
Environmental Applications (SOCO 2023). Lecture Notes
in Networks and Systems, vol 750. Springer, Cham. doi:
10.1007/978-3-031-42536-3 33

Caleca, F., Tofani, V., Segoni, S., Raspini, F., Rosi, A., Natali,
M., Catani, F. and Casagli, N. 2022. A methodological
approach of QRA for slow-moving landslides at a regional
scale. Landslides 19: 1539-1561.

A13E A3E (2024)

Cho, M. 2021. R Data Analysis Machine Learning. Infor-
mation Publishing Group. pp. 296.

Choi, J.H., Choi, B.J., Kim, N.G., Lee, C.W., Seo, J.P. and
Jun, B.H. 2021. Estimation of potential risk and numerical
simulations of landslide disaster based on UAV photo-
grammetry. KSCE Journal of Civil and Environmental
Engineering Research 41(6): 675-686.

Handwerger, A.L., Roering, J.J. and Schmidt, D.A. 2013.
Controls on the seasonal deformation of slow-moving
landslides. Earth and Planetary Science Letters 377-378:
239-247.

Huan, Y., Song, L., Khan, U. and Zhang, B. 2023. Stacking
ensemble of machine learning methods for landslide sus-
ceptibility mapping in Zhangjiajie City, Hunan Province,
China. Environmental Earth Sciences 82(1): 35. doi:
10.1007/s12665-022-10723-z

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

Hussain, M.A., Chen, Z., Zheng, Y., Zhou, Y. and Daud,
H. 2023. Deep learning and machine learning models
for landslide susceptibility mapping with remote sensing
data. Remote Sensing 15(19): 4703. doi: 10.3390/rs1519
4703

KFS (Korea Forest Service). 2023. The Research Result
Report on Nationwide Field Investigation and Advance-
ment of Physical Exploration Techniques of Slow-Moving
Landslide Prone Areas Vol. 1. pp. 395.

Kim, K., Kang, M. and Park, J. 2016a. Experimental research
for collapse of tension crack in land creeping area - The
case of land creeping area in Okjong, Hadong. Journal
of Agriculture and Life Science 50(6): 11-17.

Kim, K., Park, J., Lee, C. and Kang, M. 2016b. Crack form
and soil physical properties in land creeping area on
Okjong, Hadong. Journal of Korean Forest Society
105(4): 435-440.

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

Kim, N., Choi, B., Choi, J. and Jun, B. 2020. Time series
analysis of soil creep on cut slopes using unmanned aerial
photogrammetry. The Journal of Engineering Geology
30(4): 447-456.

Kim, J., Kim, J., Lee, S., Cho, K. and Kim, J. 2021. Inter-
pretation of electrical resistivity tomogram with contents
of clay minerals for the land creeping area. The Journal
of Engineering Geology 31(2): 187-197.



WU Aeest el BN Fa B Qg B4 359

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

Kim, J., Kim, J., Lee, C., Park, S., Lee, C. and Jeong, G.
2023. Monitoring landcreep using terrestrial LIDAR and
UAVs. The Journal of Engineering Geology 33(1): 27-37.

Koo, H., Rhee, J. and Paik, Y. 2000. A study of slope stability
analysis and reinforcement on colluvial soil slope in
Hyusok, Danyang. Journal of the Korean Geotechnical
Society 16(6): 43-50.

Krzeminska, D.M., Bogaard, T.A., Malet, J.-P. and van Beek,
L.P.H. 2013. A model of hydrological and mechanical
feedbacks of preferential fissure flow in a slow-moving
landslide. Hydrology and Earth System Sciences 17: 947—
959.

Lee, C., Lee, B., Woo, C., Seo, J., Kang, M. and Kim, K.
2019a. 2019 Current Status, Rehabilitation and Manage-
ment of Slow-Moving Landslides. The National Institute
of Forest Science Forest Science Bulletin No. 19-16. pp.
85.

Lee, M., Park, J. and Park, Y. 2019b. Analysis of character-
istics using geotechnical investigation on the slow—
moving landslides in the Pohang-si area. Journal of
Korean Society of Forest Science 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.

Lee, J., Seo, J.I., Lee, J. and Im, S. 2021a. A performance
comparison of machine learning classification methods
for soil creep susceptibility assessment. Journal of Korean
Society of Forest Science 110(4): 610-621.

Lee, G.H., Le, X., Yeon, M.H., Seo, J.P. and Lee, C.W.
2021b. Classification of soil creep hazard class using
machine learning. Journal of Korean Society of Disaster
and Security 14(3): 17-27.

Li, Z., Zhang, F., Gu, W. and Dong, M. 2020. The Niushou
landslide in Nanjing City, Jiangsu Province of China:
a slow-moving landslide triggered by rainfall. Landslides
17: 2603-2617.

Noferini, L. et al. 2007. Using GB-SAR technique to monitor
slow moving landslide. Engineering Geology 95(3-4):
88-98.

Novellino, A., Cesarano, M., Cappelletti, P., Di Martire, D.,
Di Napoli, M., Ramondini, M., Sowter, A. and Calcaterra,
D. 2021. Slow-moving landslide risk assessment com-

bining Machine Learning and InSAR techniques. Catena
203: 105317. doi: 10.1016/j.catena.2021.105317

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. 2019. Analysis of various kinds characteristics on
slow-moving landslide in Pohang-si area. Journal of
Agriculture and Life Science 53(4): 1-11.

Park, H. 2020. Self Study on Machine Learning + Deep
Learning. Hanbit Media, Inc. pp. 579.

Park, J. and Park, S. 2018. Analysis of instances of character-
istics land creep on the mine area in Korea. Journal of
Korean Society of Forest Science 107(4): 393-401.

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
Society of Forest Science 108(2): 216-223.

Park, J. and Park, S. 2020. Analysis of the topography on
the land creep characteristics. Journal of Agriculture and
Life Science 54(4): 51-59.

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

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

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

Park, J., Lee, S., Choi, K., Ma, H., Lee, J. and Woo, B.
2004. Analysis on the characteristics of the landslide in
Nasamri (III) - With a special reference on stability
analysis. Journal of Korean Forest Society 93(3):
188-197.

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

Park, J., Choi, K., Bae, J.S., Ma, H. and Lee, J. 2005b.
Analysis on the characteristics of the landslide in Maeri
(Il) - With a special reference on cause of landslide.
Journal of Korean Forest Society 94(4): 243-251.



360 BREILAMRRIZ2 S5

Park, J., Choi, K., Bae, J.S., Ma, H., Lee, J. and Youn, H.
2005¢. Analysis on the characteristics of the landslide
in Maeri (II) - With a special reference on slope stability
analysis. Journal of Korean Forest Society 94(6):
377-386.

Park, J., Bae, J.S., Choi, K., Ma, H., Lee, J. and Youn, H.
2006. Analysis on the characteristics of the landslide in
Maeri (IV) - With a special reference on stability analysis
of structures. Journal of Korean Forest Society 95(1):
5-11.

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 49(5): 133-144.

Park, J., Seo, J.I. and Lee, C. 2019a. The topography
characteristics on the land creep in Korea. Journal of
Korean Society of Forest Science 108(1): 50-58.

Park, J., Seo, J.I. and Lee, C. 2019b. Analysis of GIS for
characteristics on the slow—moving landslide: With a
special reference on slope and grade of landslide. Journal
of Korean Society of Forest Science 108(3): 311-321.

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

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

Park, J., Ma., H. and Park, S. 2021b. Actual conditions on
the land creep areas by the analysis of satellite imagery.
Journal of Agriculture and Life Science 55(1): 57-64.

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

Park, J., Kim, S.Y., Lee, S.H. and Kang, H.B. 2022b. Study
on the characteristics of the slow-moving landslide
(landcreep) in the Sanji valley of Jinju. Journal of Korean
Society of Forest Science 111(1): 115-124.

Park, J., Tak, G.M. and Leem, K.M. 2023. A case study
on the cause analysis of land creep using geophysical
exploration. Journal of Korean Society of Forest Science
112(3): 382-392.

Park, J., Lee, S.H., Kang, H.B., Kim, H. and Jung, E.S. 2024.
Analysis of land creep in Ulju, South Korea. Journal of

A13E A3E (2024)

Korean Society of Forest Science 113(1): 14-30.

Seo, J., Woo, C., Lee, C. and Kim, D. 2018. A Study on
detection and monitoring in land creeping area by using
the UAV. Journal of the Korea Academia-Industrial
Cooperation Society 19(11): 481-487.

Seo, J., Kim, K. and Woo, C. 2019. Analysis on displacement
characteristics of slow-moving landslide on a slope near
road using the topographic map and airborne LiDAR.
Journal of the Korea Academia-Industrial Cooperation
Society 20(5): 27-35.

Seo, J., Lee, C., Woo, C. and Yu, S. 2021. The Casestudy
of Slow-Moving Landslide Rehabilitation and Guideline
of Rehabilitation with Landslide Type. The National
Institute of Forest Science Research Materials No. 970.
pp. 143.

Shin, H.O., Kim, M. and Yoon, W.J. 2018. Application of
geophysical exploration technique to the identification
of active weak zones in large scale mountainous region.
Geophysics and Geophysical Exploration 21(3): 162-170.

Stumvoll, M.J., Schmaltz, E.M. and Glade, T. 2021. Dynamic
characterization of a slow-moving landslide system —
Assessing the challenges of small process scales utilizing
multi-temporal TLS data. Geomorphology 389: 107803.
doi: 10.1016/j.geomorph.2021.107803

Wang, S., Wu, W., Wang, J., Yin, Z., Cui, D. and Xiang,
W. 2018. Residual-state creep of clastic soil in a reac-
tivated slow-moving landslide in the Three Gorges Re-
servoir Region, China. Landslides 15: 2413-2422.

Wang, Y., Wang, L., Liu, S., Liu, P., Zhu, Z. and Zhang,
W. 2024. A comparative study of regional landslide
susceptibility mapping with multiple machine learning
models. Geological Journal 59(9). doi: 10.1002/gj.4902

Woo, B., Park, J., Choi, H., Jeon, G. and Kim, K. 1996a.
A study on the characteristics of the landslide in Hyuseok-
dong (I) - Topographcial characteristics and surface
displacement. Journal of Korean Forest Society 85(4):
565-570.

Woo, B., Park, J., Choi, H., Jeon, G. and Kim, K. 1996b.
A study on the characteristics of the landslide in
Hyuseok-dong (II) - Geological and hydrological charac-
teristics. Journal of Korean Forest Society 85(4): 571-576.

Manuscript Received : July 24, 2024
First Revision : September 14, 2024
Second Revision : September 19, 2024
Accepted : September 20, 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


