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Abstract— The temporal variation of the seismicity based on the
analysis of three seismic parameters i.e., number of earthquakes,
b-value and energy released establish a precursory seismicity
pattern. The estimates of the parameters were obtained by the
means of a new analysis tool suited to analyze earthquake catalog
and to visualize their spatio-temporal variation behavior, in a
given area and time period. The obtained temporal variation
series in the overwhelming majority of the examined cases have
shown significant changes before the strong earthquake
occurrence, so that they can be considered as precursory
anomalies. The correlation found between these anomalies and
strong earthquake shows a remarkable temporal regularity so
that this can be formulated as precursory seismicity pattern.
This result suggests that the continuous monitoring of the
temporal variation of the seismic parameters and the
interpretation of the formed temporal pattern, can contribute to
the assessment of the impending strong earthquake in a given
area.

Keywords— temporal variation of seismicity; precursory seismicity
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Precursory seismicity parameters changes have attracted the
attention of many researchers over the years, mainly based on
the knowledge that some basic seismic parameters were
considered as earthquake precursors. Thus in several cases
these temporal variation changes, prior large earthquakes, was
reported by several researchers worldwide (Smith, 1981;
Imoto, 1991; Sobolev et al., 1991; Ponomarev et al., 1997,
Zavyalov, 2002; King and Bowman, 2003; Enescu and Ito,
2001; Monterosso, 2003) and in Greece as well (Papadimitriou
and Papazachos, 1985; Papadopoulos et al., 2002). However
without establishing a firm and regular pattern in space and
time.

Papadopoulos and Baskoutas (2009; 2011) and Baskoutas
et al., (2007; 2011) analysing seismic data from the earthquake
catalog, in different areas and time periods have observed a
remarkable regularity, of the seismic parameters temporal
behavior, prior the occurrence of strong earthquakes, so that
they can establish a seismic precursory pattern.This pattern was
interpreted in terms of an earthquake preparation seismic cycle
and accordingly in stages of the examined seismicity
parameters temporal variation behaviour.
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Aim of this study is to examine the characteristics of the
proposed seismic precursory pattern, as a tool, for the
assessment of the impending strong earthquake probability
level.

II.  SEISMIC PARAMETERS DEFINITION AND ANALYSIS

Details of the FastBEE algorithm, as well as, the method of
the seismic parameters calculation can be found in
Papadopoulos and Baskoutas (2009; 2011). Although for the
better understanding of the present paper follow the short
description of the seismicity parameters definition i.e. number
of earthquakes per unit time, b-value estimates, and seismic
energy released, as well as short description of the analysis.

Estimates of the number of earthquakes per unit time are
obtained in the form logN(t), equation (1).

n(t—w)

i

i=t-w

log N (¢) = log (1)

where i is the number of earthquakes, with magnitude Mw>
Myin, Mpin is the minimum magnitude of the catalogue
completeness, in a given area and time interval, ¢ is the time
interval of one month, w is the length of the smoothing (filter)
window, n(¢z-w) is the number of earthquakes in the smoothing
window time interval. The standard error of the calculation is
given by the relation: 6,=0,4343/\N

The estimates b(¢) of the b-value were calculated by the
maximum likelihood method and the follow relationship (2):

Nz (t — W) AM

b(t) =log 1+—

2
Zl ’ NMmin+iAM (t - W) ( )
i=0

where Ny is the total number of earthquakes, with magnitude
M,> M, My, is the minimum magnitude of the catalogue
completeness, in a given area and time interval, Nyminsiays 18
the number of earthquakes in the ith magnitude, n=1+(M—
M)/ AM is the number of the increment AM=0.20. The
standar error of the b-value estimates is obtained by means of
the relation: o,()=b(#)/ VNs

Baku, Azerbaijan



1V International Conference “Problems of Cybernetics and Informatics” (PCI'2012), September 12-14, 2012
www.pci2012.science.az/4/31.pdf

Finally the parameter logE”® which represents the mean  numbered arrows perpendicular to the time axis. Their catalog
seismic energy released in the time unit is obtained by the  parameters are reported in the Table I.
relation (3):

n(t—w) TABLE L. LIST OF EARTHQUAKES AND THEIR RESPECTIVE CATALOG
10gE2/3(t) — log 1 ZEz/s 3) PARAMETERS
i
I’Z(l _W) i=t-w Year Mon Date Origin Time Cordinates Dept Magnitude(Ms)
. . . . 1994 FEB 25 02 30 49.7 38.73 20.58 5 5.8
where ¢ is the time interval of one month, n(t-w) —is the number
. . . . . . 1998 JUL 16 1729 16.7 38.66 20.55 5 5.5
of earthquakes in the smoothing window time interval. E; is the 000 MAY 26 0128220 3891 20.58 S o8
seismic energy of the i" earthquake in the time window w, : : : :
which, for Greek territory, is equal to 101.5M3‘+4.7 (Papazachos 2003 AUG 14 05.14 53.9 38.79 20.56 12 6.4
and Papazachos 2000a). The confidence limits were calculated ] ) o ]
in the range of the examined time period and they were This magnitude, defined as Minimum Prognostic
considered as a measure of the statistical significance. Magnitude represents the lower magnitude threshold that fit

better the characteristic temporal fluctuations, which were
observed in the seismic parameters temporal variation.
Physically, this magnitude represents the typical response of
Temporal variation series of the seismic parameters the medium to the elastic deformation in the examined period.
estimates were obtained by a simple moving-window technique =~ The greater the observation time, the more representative the
with a user defined window length and one-month step, which ~ response is, revealing the seismotectonic characteristics of
were then filtered so that temporal changes, with periods equal small regions under the influence of broader regional stress.
or greater of the half filter width are more evident (Jenkins and
Watts, 1968).

III. TEMPORAL VARIATION ANALYSIS

IV. PRECURSORY SEISMICITY PATTERN

The careful inspection of the observed clear fluctuation of
all parameters, over and above their relative mean values,
forms consecutive relative minima and maxima. These
changes, although their qualitative characters are believed to
i~ reflect the changes in stress in the broader area.

T

The positive relation of the observed significant
fluctuations with strong earthquakes occurrence were

7 - ! considered by Papadopoulos and Baskoutas (2009; 2011) as

.Y ¥ S [ N__ 2 - ™ IONIAN  l . . . .
S = A oy s Q\\ £} prognostic anomalies. The regulanty of temporal prognostic
o o o e Lo e e eS8 anomalies appearance, over a long time variation profiles can
be formulated, in the ambit of the FastBEE algorithm, as a
Figure 1. FastBEE temporal variation analysis of the seismic parameters in qualitative precursory seismicity pattern. The general trend of
the case of 2003, Aug 14, M= 6.4 Leukada earthquake (left) and the respective this pattern, in all three parameters, appears schematically in
seismic epicenters map with data used in the analysis (right). The red star the figure 1 and its characteristics can be summarized as

shows the earthquake epicenter. follow:

Figure 1, shows an example the typical visualization output The temporal variation of the parameter logN, shows, in the
window of the FastBEE tool (left side of figure 1), for the = majority of the cases a clear decreasing phase toward to the
period 1985-2005 including the case of 2003, August 14, Ms= relative mean value, in the examined time interval and bellow

6.4 Leukada earthquake. In the right side of the same figure, to the confidence level of 70%, reaching to a relative
can be sheen the spatial distribution of the epicenters of the =~ minimum. Usually the relative mean values, especially when
seismic events used in this analysis. This data set was taken  the examined time interval is long enough, some how represent
from the monthly bulletin of the Geodynamic Institute of the  the background (“normal’) seismicity of a given region and the
National Observatory of Athens and its magnitude  previously decreased behavior denote kind of “quiescence”
completeness Mmin=3.2. In this figure, the curves of the  period. This parameter usually reflects the fluctuation of the
temporal variation of the seismic parameters, logN(t), b-value ~ number of earthquakes despite the present or the absence of a
and logE*?, are shown from the top to the bottom, as a complex strong earthquake. In case of strong earthquake occurrence the
of two superposed curves, i.e. a the first thin blue curve influence of its aftershock activity can add information of the
represents the smoothed time series and the second bolder red  evaluation of the two other considered seismic parameters. In
line the filtered one. Standard errors for the b-value and the  all examined cases, the preceded smaller magnitude events
confidence limit 1o of the parameters logN and logE**, as lines  have not aftershock activity, in order to attribute the observed
parallel to their mean values in the examined time period, can ~ prognostic anomalies, in such kind of activity. Moreover it was
be shown also in the same figure. found that the use of a declustered, for aftershocks, earthquake
catalog doesn’t change the qualitative character of the observed

The origin time of all strong earthquakes with a magnitude precursory seismicity pattern.

equal or greater than a given threshold, (in this example
M=>5.5) occurred in the examined area, are marked with
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Parameter b-value instead shows at the beginning an
increasing trend until it reaches a relative maximum. After that,
this parameter starts to decreases constantly toward to the
relative mean value and even lower. Usually the strong
earthquake occurrence coincides within this time interval and
mostly at its later stage.

Finally, the fluctuation of the parameters logE2/3, in
similarity with parameter logN and contrary to the b-value
behavior, is characterized by a gradual decrease toward to the
relative mean value and even lower to the confidence limit. The
inversion of this trend to toward to the mean value, signalize
the impending strong earthquake occurrence.

It was observed that the temporal evolution of the foresaid
prognostic anomaly can be divided in two distinct temporal
stages. During the time evolution of the first stage, the
probability for a strong earthquake occurrence is very low,
contrary with the beginning of the second stage the probability
increases signalizing thus an alarm period. As the temporal
anomaly is approaching to its end the probability of occurrence
became higher (dashed line in figure 2). Among the three
examined seismic parameters it was also found that b-value and
the seismic energy releases in the form logE2/3 are more
informative in respect to the parameter logN, although this last
can add information when anomalous temporal variation
appears in the seismicity of the region. Nonetheless parameter
logE2/3 seems to describe much better the observed temporal
variation of the seismicity due to the temporal changes of the
stress field influence, since this situation can be expressed
better in the ambit of relatively greater size earthquake
magnitudes i.e. greater than 3.5 -3.8 those of smaller one.

The temporal variation of the quantity logN(t), although it
doesn’t always show the foresaid clear relation as the two other
parameters, in the majority of the cases also passes a relative
minimum, before the occurrence of a strong earthquake,
indicating somehow a seismic quiescence.

According to the temporal behaviour the future strong
earthquake occurrence assessment requires the identification of
this pattern and its further inspection. This procedure usually
starts with the investigation of large scale areas and going on
with smaller one, by repeating trials and using different
duration filters windows. Once a candidate area is defined then
the continuous monitoring of the temporal variation anomalies
evolution is needed, using the FastBEE tool analysis.
According to the previous findings, the occurrence time of an
impending earthquake can be expected during the time
evolution of the second phase of the observed anomaly. The
probable magnitude as well the future earthquake location
assessment can be weighted taking into consideration the
definition of the minimum prognostic magnitude, which
characterises the area, taking for analysis the longest period
complete catalogue, the seismic potential of the examined area,
in terms of maximum expected magnitude in several return
periods as well all available geotectonic or other information.
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Figure 2. Schematic trend of a temporal prognostic anomaly (solid blue
lines) before a strong earthquake occurrence, according to the FastBEE
output. Open rectangular parallelogram denotes the first, low probability
stage, since the prognostic anomaly beginning. The following period of the
increasing probability. Vertical red arrow shows the earthquake origin time.

V. CONCLUSIONS

The temporal variation analysis of a set of three seismicity
parameters, with FastBEE algorithm, have brought into light
precursory seismicity pattern which may not be immediately
apparent in strictly quantitative data analysis methods.

The obtained temporal variation profiles of the seismicity,
shows clear fluctuations, with repeated characteristic changes
around relative mean values, which can be related to the strong
earthquakes occurrence. These changes were considered as
temporal anomalies and their correlation to the strong
earthquakes was formulated in a qualitative character
precursory seismicity pattern. The occurrence of an impending
strong earthquake can be estimated few months to two year
after beginning of the anomaly.

Moreover the time evolution of the precursory stage can be
assessed by the constant monitoring the temporal variation
profile of the seismicity parameters, in a given area and can act
as an alarm signal for an impending strong earthquake
occurrence, even if the correlation appears in the earlier or later
stage of the second phase of the observed anomaly.

Although the duration of such qualitative precursory
anomalies it is not proportional to the earthquake magnitude
and their shape and sides vary from case to case, the
characteristic distinction in two probability stages can be still
useful for the identification of the beginning alarm period.

Some times the correlation is weak or it refers to a burst of
events. Both observations may reflect the effect of the
geotectonic environment and the geodynamic regime, which
influence the earthquakes occurrence, delaying or accelerating
its origin, although we don’t know exactly how. Nevertheless
analysis of a common earthquake catalogue data, by means of
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FastBEE tool, can reveal precursory pattern. The continuous
monitoring of the temporal variation of the seismicity and
especially the temporal evolution of the formed temporal
anomalies can contribute the seismic danger assessment, in
different seismogenic areas.

(1]

(2]

(3]

(4]
[5]
(6]

(7]

REFERENCES

Baskoutas, 1., Papadopoulos, George, Karakostas V. and Papadimitriou
E.: Recent 2005-2006 strong seismic activity in Greece under the aspect
of seismicity parameters temporal variation. Bull. of Geol. Soc. Greece,
Vol. XXXX-3, pp1055-1062. 11th Inter. Con. Athens, May 2007.

Baskoutas 1., and Papadopoulos Georg. and Pr. Chingtham. Temporal
variation of seismic parameters in the western part of the India-Eurasia
Plate Collision Zone. Research in Geophysics Vol 1, No 1 2011;
(doi:10.4081/rg.2011.e3)

Enescu, B. and Ito, K.: Some premonitory phenomena of the 1995
Hyogo-ken Nanbu earthquake: seismicity, b-value and fractal
dimension, Tectonophysics, Vol.338, NO.3-4, pp.297-314, 2001.

Imoto, M.: Changes in the magnitude-frequency b-value prior to large
(M = 6.0) earthquakes in Japan, Tectonophysics, 193, 311-325, 1991.

Jenkins, G. M and Watts D. G.: Spectral Analysis and its Applications
(Holden—Day Publishing Co., New York, 1968.

King, G. C. P. and Bowman, D. D.: The evolution of regional seismicity
between large earthquakes, J. Geophys. Res., 108, 2096, 2003,
doi:10.1029/2001JB000783.

Monterroso Juarez, D. A.: Statistical Seismology Studies in Central
America, b-value, seismic hazard and seismic quiescence,
Comprehensive Summaries of Uppsala Dissertations from the Faculty of

<IEEE

104

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Science and Technology, Acta Universitalis Upsaliensis, Uppsala, 897,
27 pp., ISBN 91-554-5761-4, 2003.

Papadimitriou, E. E. and Papazachos, B. C.: Evidence for precursory
seismicity patterns in the Ionian islands (Greece). Earth. Pred. Res., 3,
95-103, 1985.

Papadopoulos, G. and Baskoutas, I.: New tool for the temporal variation
analysis of seismic parameters. Nat. Hazards Earth Syst. Sci., 9, 859-
864. (www.nat-hazards-earth-syst-sci.net/9/859/2009)

Popandopoulos George and 1. Baskoutas. Regularities in the Time
Variations of Seismic Parameters and Their Implications for prediction
of Strong Earthquakes in Greece. Izvestiya Physics of the Solid Earth,
2011, Vol. 47, No. 11, pp. 974-994. (doi:
10.1134/S1069351311100090)

Papadopoulos, G., Ganas A. and Plessa, A.: The Skyros earthquake (Mw
6.5) of 26 July 2001 and precursory seismicity pattern in the north
Aecgean Sea. BSSA, 92, 3, 1141-1145, 2002.

Papazachos B. and Papazachou K.: Earthquakes of Greece. Ziti Ed.,
Thessaloniki, 2003.

Ponomarev, A. V., Zavyalov, A. D., Smirnov, V. B., Lockner, D, A.:
Physical modeling of the formation and evolution of seismically active
fault zones // Tectonophys. Vol. 277. 1997. P. 57-81.

Smith, W. D.: The b-value as an earthquake precursor. Nature, 289,
5794, 36-139, 1981.

Sobolev, G. A., Chelidze, T. L. and Zavyalov, A. D.:-Map of expected
earthquakes based on a combination of parameters, Tectonophysics, 193,
255-266, 1991.

Zavyalov, A.D., Testing the MEE Prediction Algorithm in Various
Seismically Active Regions in the 1985-2000 Period: Results and
Analysis, Izvestiya, Phys. Solid Earth, 38, 262-275, 2002.

Baku, Azerbaijan




<<
  /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


