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Georgia, due to the mountainous relief, growth of population, vulnerable infrastructure and land
use, as well as of number of large engineering constructions is one of the hardest landslides’ (LS)
prone regions in the world. For reduction of LS risk, it is important to create reliable mass-movement
stationary and dynamic hazard maps of Georgia, including precipitation impact. The intensive
precipitation is a strong LSs’ trigger. The paper is aimed to assess the rainfall conditions, which can
lead to initiation of mass-movement using limited terrestrial and satellite-based data on the summary
rainfall and landslide occurrence. This approach can be useful for a lot of regions in the world, where
LS and meteorological data are not detailed enough to calculate the standard rainfall intensity/
duration threshold graphs for landslide occurrence. © 2023 Bull. Georg. Natl. Acad. Sci.

landslides, rainfall triggering, terrestrial and satellite data

At present, by official data, on the territory of
Georgia are registered 50000 landslide (LS) and
350 debris-flow sources are registered. In the high-
and medium mass movement risk zone are located
1420 settlements. In this direction, some investi-
gations are already carried out and corresponding
LS stationary hazard maps were compiled [1,2].
The existing LS susceptibility maps of Georgia
mainly take into consideration time-independent
spatial factors (slope steepness, lithology, land
cover, etc.) and ignore or give a very small weight
to precipitation [2]. At the same time, last years’

publications indicate that one of the main triggers

of landslides’ activation is intensive or extreme
precipitation [3-7]. Recently, a number of studies
have been carried out in Georgia to assess the long-
term (secular) effects of precipitation on the
initiation of landslides [8, 9].

In addition to precipitation data from the
ground-based weather stations, satellite informa-
tion has often been used in the recent decades to
study various processes in the atmosphere and near
the earth’s surface, including landslides [10].

This work is a continuation of our previous
studies on the association of precipitation with
landslide activity in Georgia [8, 9]. The results of

© 2023 Bull. Georg. Natl. Acad. Sci.
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the study of the impact of atmospheric precipitation
on the landslide activity both on the territory of
Georgia as a whole and in its individual regions,
using data from ground-based and satellite measu-
rements of precipitation, are presented below. It
should be noted, that in the present work signi-
ficant attention is paid to satellite meteorological
data, which, as we show below, can actually

substitute the rain-gauge information.

Study Area, Methods and Data

Study area is Georgia (a mountainous country
situated almost entirely in the South Caucasus) and
its separate regions. The climate of Georgia is mild
and rainy on the Black Sea coast and on the western
plains. In the central and eastern interior regions, it
is more continental and arid. The annual preci-
pitation is ranging from 1000 to 4000 mm at the
west and from 400 to 1600 mm at the east [2]. This
paper presents the results of a study of the influence
of atmospheric precipitation on landslide activity
both in general on the territory of Georgia and in its

individual regions (Table 1).

Methods

In the proposed work the analysis of data is carried
out with the use of the standard statistical analysis

methods. The determination of thresholds using
empirical method has been carried out. The event
rainfall is determined by the number of consecutive
days of precipitation before the landslide. The
rainfall events leading to LS are plotted in log(E) vs
log(D) graph and the distribution fitted to the power
law equation. Threshold equation: E = a-D”, where
E is the total rainfall (mm), D is the duration (h), a
is the intercept, and b is the slope of the threshold
curve [3, 6]. The coefficients a and b were
determined for the average values of precipitation,

as well as their lower (Low) and upper (Upp) levels.

Landslide Data

The study used two types of landslide data of
Georgian National Environmental Agency: 1 — data
for 2014-2018 about 395 landslides with unknown
exact coordinates and time of their activation; only
the month and the area where the process took place
are known; 2 — data for 2011-2020 about 174
landslides with established coordinates and time of
their descent. By regions, these data are distributed
as follows: Adjara (Adj, 41 LS); Imereti (Im, 25
LS); Racha-Lechkhumi and Kvemo Svaneti (R-L
KS, 21 LS); Samtskhe-Javakheti (S-J, 17 LS);
Samegrelo-Zemo Svaneti (S-ZS, 15 LS); Mtskheta-
Mtianeti (M-M,12 LS); Guria (Gur, 9 LS) Shida
Kartli (Sh K, 8 LS) Kakheti (Kakh, 4 LS) Kvemo

Table 1. Data on the mean accumulated sum of precipitation in Georgia and its individual regions (mm)

Region 1 day 3 days 5 days 7 days 10 days 20 days 30 days
Adj 50.6 87.0 96.9 110.2 126.3 2189 286.6
Im 229 424 53.4 62.0 74.7 114.8 154.0

R-L KS 14.7 20.2 24.8 30.8 41.6 108.0 137.0
S-J 9.3 13.6 17.9 19.6 21.6 42.0 67.3

S-ZS 17.1 31.6 49.0 59.3 73.1 129.9 195.3
M-M 9.7 11.4 257 30.4 385 64.3 86.6
Gur 37.0 89.9 106.6 124.6 144.7 227.8 274.8
Sh K 12.1 19.6 26.1 29.5 46.5 74.2 99.7
Kakh 13.9 277 335 377 459 66.6 923
KK 0 0 0 0 15.4 20.6 233
Tb 14.5 21.2 274 37.0 40.5 62.5 74.8
All Reg 24.6 42.6 52.0 60.8 72.2 125.2 165.7

Bull. Georg. Natl. Acad. Sci., vol. 17, no. 2, 2023
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Kartli (KK, 1 LS); Thbilisi (Tb, 21 LS); All Regions
(All Reg, 174 LS).

At this stage, only the fact of landslide occu-
rrence is considered without detailing their scale.

Monthly Sum of Precipitation of Meteo-
rological Stations and Satellite Data

The data of the Georgian National Environmental
Agency and GPM Global Satellite Precipitation
Data (http://svs.gsfc.nasa.gov/goto?11091) about
the monthly sum of atmospheric precipitation for
26 locations in Georgia from January 2014 to
December 2018 (60 months) are used. To study the
overall effect of the monthly sum of precipitation
on the activation of landslides throughout Georgia,
data were averaged for a one meteorological station
(or location with the same coordinates for the
satellite data).

In Fig. 1 time-series of the average monthly sum
of precipitation on 26 meteorological stations
(Prec MS) and corresponding satellite points
(Prec_Sat) of Georgia from January 2014 to
December 2018 are presented. As follows from Fig.
1, variations of the values of Prec_ MS and Prec_Sat
are close to each other. Note, that the coefficient of

—&— Average, 26 Meteo Stations

linear correlation between Prec MS and Prec_Sat
is very high — 0.94. Thus, the data of ground-based
and satellite measurements of monthly precipita-

tion in Georgia correspond quite well to each other.

Precipitation data of meteorological stations in
days with landslide and for 3, 5, 7, 10, 20 and 30
days before their onset

In this paper, the data of the Georgian National
Environmental Agency of 26 meteorological
stations and 8 automatic weather stations for days
with landslide and a few days before their onset are
used. In Table 1, data of the mean accumulated
(sum of) atmospheric precipitations in days with
landslides (below — 1 day) and 3, 5, 7, 10, 20 and
30 days before landslides’ onset in Georgia and its
individual regions are presented.

As follows from the Table 1, on average, the
largest amount of precipitation per one rain event
with a landslide falls on Adjara (for 1 day —
50.6 mm, for the sum for 30 days — 286.6 mm), the
least — on Samtskhe-Javakheti, respectively 9.3 mm
and 67.3 mm. In the following the Kvemo Kartli
region is not considered, as there was only one
landslide.
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Fig. 1. Time-series of mean monthly sum of precipitation on 26 meteorological stations and in corresponding satellite

points in Georgia from January 2014 to December 2018.
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Results and Discussion

Monthly effects of precipitations on landslide
activity. In Fig. 2 we show the graphs of the
dependence of the average number of landslides on
the average amount of precipitation according to
ground-based and satellite observations. Averaging
was performed for seven ranges of Prec_ MS values
and six ranges of Prec_Sat values in order of their
growth.

As follows from the figure, in both cases, the
dependence of the number of landslides on the
monthly sum of precipitation has the form of the

fourth order polynomial (sequentially: small growth

Sat Points ® Meteo Station

18

— plateau — strong growth). For the ground-based
observation network the average monthly plateau
values of the amount of precipitation, after which a
strong increase in the number of landslides began,
covers the range from 46 to 78 mm, for the satellite
data — from 59 to 93 mm (LS number = 4-5).

Precipitation effects on landslides activity for 1,
3,5,7,10, 20 and 30 days before their onset. In
Fig. 3 we present the data on dependence of the
accumulated sum of precipitation mm for 1, 3, 5, 7,
10, 20 and 30 days before landslides’ onsets with
the number of these days in Georgia and its

individual regions (data of the Table 1 are used).
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Fig. 2. Connection between the mean monthly sum of precipitation on 26 meteorological stations (red squares) and on
satellite points (blue circles) and the mean monthly LS number in Georgia in 2014-2018.
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Fig. 3. Rainfall event thresholds (level, mm), versus rain event duration in hours before landslide activation for Georgia

and its individual regions (Mean).
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Table 2. Regression equation coefficients of rainfall event duration (ED) thresholds D for different regions of

Georgia: E=a-D% (0.761<R*<0.995)

ﬁi‘i"[‘; Adj | Im If{SL S | $zS | MM | Gur | ShK | Kakh | Tb I’{*;;
a (L) 2.79 1.21 0.43 0.62 0.39 0.36 2.28 0.02 1.34 0.10 0.13
b (L) 0.48 0.61 0.80 0.51 0.64 0.50 0.62 1.00 0.58 0.94 0.83
a (M) 9.70 3.94 1.13 1.29 1.63 0.88 6.77 1.36 2.61 2.71 3.88
b M) 0.50 0.55 0.70 0.56 0.71 0.69 0.57 0.64 0.53 0.50 0.55
a (U) 69.0 324 7.4 30.8 6.7 31.5 13.8 11.5 11.2 36.5 69.0
b (U) 0.36 0.38 0.50 0.18 0.63 0.28 0.53 0.46 0.37 0.30 0.36

In the Table 2 we present information about  Conclusions

coefficients of regression in equation: E=a-D”
between the days with landslides and accumulated
sum of precipitation in 1, 3, 5, 7, 10, 20 and 30 days
before landslides’ onsets, where the numbers of
these days in Georgia and its individual regions are
also given (Low-L, Mean-M, Upper-U).

The values of the coefficients a and b vary in a
wide range for different regions of Georgia
according to the climate zones from the subtropical
regions (Adjara, Guria) to areas with a continental
climate (Shida Kartli, Kakheti) (Table 2). Note
that the data on the values of a and b coefficients
(Table 2) in some cases agree satisfactorily with
similar data obtained by other authors for various
regions of the world with a similar climate: World,
Norway [3], Calabria [4], Chukha Dzongkhag,
south-west Bhutan [6].

In future the obtained data will be used for
thresholds of

landslides, assessment and calibration for the

calculating rainfall triggering
territory of Georgia using satellite observations and
receiver operating characteristic (ROC) approach
in order to assess in a quantitative way correctness

of the predicted critical precipitation values [7].

Bull. Georg. Natl. Acad. Sci., vol. 17, no. 2, 2023

In the paper are assessed the rainfall conditions,
which can lead to initiation of mass-movement
using limited terrestrial and satellite-based data on
the summary rainfall (mm) and its duration (h)
obtained in Georgia. It is shown that satellite
precipitation data allow to substitute for surface
data. The landslide

precipitation threshold line follows the equation:

rain gauge activating
E=a-D’, where E is the volume of accumulated
precipitation, D is the duration of rain; a and b are
parameters. The parameters of above equation for
Georgia and its main regions as well as their
statistical characteristics are calculated and
compared to data for similar climatic zones in the
world. The results obtained in this study indicate
the prospects for further expansion of work for a
more detailed study of the influence of precipitation

on the activation of landslides in Georgia.

This work was supported by Shota Rustaveli
National Science Foundation of Georgia
(SRNSFG), Grant number FR-19-8190, “Asse-
ssment of landslide and mudflow hazards for

Georgia using stationary and satellite rainfall data”.



76 Tamaz Chelidze, Avtandil Amiranashvili, David Svanadze...

3929300035

(30098000 953mfiggmero Aghyghgdol sgEogsgool

36030390 BOm®dol dgxsligds Ls@gerod®o
s dofjolidoMs 8mbs3999d0L Logdgzgw by

®. Fgwodg™”, 5. 58005658300 ™, . bZsbsdg™, m. sdssdzowos,
2. M359M0*

9259900l f936G0, 03569 x3535b0830¢n0l bsb. mBogrobols bsbyerdfogm wbogg@bodgdo, 8. bragosl
39050b0z0b 0bUBOBIH0, 080¢robo, bsgstomz9erm
03569 x535b0830e0b bsb. 0Boerobol bsbyerdfoge «boggblodgdo, 8. bmmosl 3gmauo®ozol

0bbBHoBIH0, 0Boerobo, bsgs®oggarm
$03569 x335b0830¢70b bsb. 08o¢robol bsbyerdfoge «16039GLodgd0, . x569¢0dol 3gmeremgools

0bbAoAIH0, 080¢robo, bsdshoggenm
709569 0535b0830¢m0l bsb. 0Bogroliols bsbyerdfognm «96039GboBgA0, 9. 56@GMb05830¢m0l 50Bo0b

0bbAoAIH0, 080¢erobo, bsdshroggerm

bsgos®mnzgenem, 300560 HgE0gxoL, s§@0wMo ofscmls®yagdmmdol, dmbsbamgmdols BoHol, dmfy-
30500 b50b706Mm 0bROLEHGMIEHWOHMEOo Bsggdmdgdol 3oMmdgddo, dmgwondo gHm-gHho
990yg®ULsdod Mga0mbl fomIMaagbl. Molizol 8gdi30Mmgdolismgol 36083bgermgsbos LEsgombs-
Mo ©s Eobsdozmmo Igfiggdlisdodo Bmbomgdol 3ol dgddbs, 950y JmMol, Bogrgdosbmdols
293gbom. 06&gbLoMMO 5EIMLggHrEo Bosggdo, 8500 bsbaMmdwogzmds gfiydvyco 3G mEgligdols
3060050 F3360M3m 3005390 BogBHMM0s. IMMAd FoHbs olvbsgl bsengdgdol Msmegbmdol s
063 96L03mdoL 09 3H0E 03790 DEMGHdIOL G5O, Gsdss 9godergds dgfiydemo 3MmEgligdols
3J3H035305 gsdmofigoml. gl Joamds dglisdewms sdmygbgdvgen 0dbgl dumaggoml 0d Hgyomby-
3oLm30U, BssE SGIMBBIMHEo bsgrgdgdol dofjolidoms dmbsgdgdo 89bmrEEos s 9gmdery-
8905 8500 06EgbLO3MBOLS S babyMIErogmMdgdoL Tgxsligds.

Bull. Georg. Natl. Acad. Sci., vol. 17, no. 2, 2023



Terrestrial and Satellite-Based Assessment of Rainfall... 77

REFERENCES
1. Atlas of natural hazards and risks of Georgia (2012) https://www.researchgate.net/publication/233865318
2. Gaprindashvili G., Van Westen, C.J. (2015) Generation of a national landslide hazard and risk map for the

10.

country of Georgia. Nat Hazards. DOI 10.1007/s11069-015-1958-5.

Guzzetti F., Peruccacci S., Rossi M., Stark C.P. (2007) Rainfall thresholds for the initiation of landslides in
central and southern Europe. Meteorol. Atmos. Phys. 98: 239-267.

Gariano S. L., Petrucci O., Guzzetti F. (2015) Changes in the occurrence of rainfall-induced landslides in
Calabria, southern Italy, in the 20th century. Nat. Hazards Earth Syst. Sci., 15:2313-2330,
https://doi.org/10.5194/nhess-15-2313-2015.

Segoni S., Piciullo L., Gariano S.L. (2018) A Review of the recent literature on rainfall thresholds for landslide
occurrence, Landslides, 15:1483-1501, DOI 10.1007/s10346-018-0966-4.

Dikshit A., Sarkar R., Pradhan B., Acharya S., Dorji, K. (2019) Estimating rainfall thresholds for landslide
occurrence in the Bhutan Himalayas. Water, 11(8):1616 https://doi.org/10.3390/w11081616.

Vaz T., Zézere J. L., Pereira S., Oliveira S. C., Garcia R. A. C., Quaresma I. (2018) Regional rainfall thresholds
for landslide occurrence using a centenary database, Nat. Hazards Earth Syst. Sci., 18:1037-1054
https://doi.org/10.5194/nhess- 18-1037-2018

Chelidze T., Tsamalashvili T., Fandoeva M. (2022) Mass-movement stationary hazard maps of Georgia
including precipitation triggering effect: fuzzy logic approach, Bull. Georg. Natl. Acad. Sci., 16(2):56-63,
http://science.org.ge/bnas/t16-n2/07_Chelidze Geophysics.pdf, 2022.

Amiranashvili A., Chelidze T., Svanadze D., Tsamalashvili T., Tvauri G. (2022) Some results of a study of the
relationship between the mean annual sum of atmospheric precipitation and re-activated and new landslide cases
in Georgia taking into account of climate change. Jour. of the Georg. Geoph. Soc, 25(2):38-48.

Kirschbaum D., Stanley T. (2018) Satellite-based assessment of rainfall-triggered landslide hazard for situational
awareness. Earth’s Future, 6, issue 3, https://doi.org/10.1002/ 017EF000715.

Received April, 2023

Bull. Georg. Natl. Acad. Sci., vol. 17, no. 2, 2023


https://doi.org/10.3390/w11081616
https://doi.org/10.5194/nhess-
https://doi.org/10.1002/


<<

  /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



