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ABSTRACT

Three aspects essential for the paleoclimatic 
reconstructions are considered: calibration 
of proxy data on an example of tree-ring 
width records as the main source of proxy 
paleoclimatic information; taking into 
consideration an integral nonstationarity of 
multiscale climatic variations; and use of the 
empirical orthogonal function expansion for 
the goal of the past meteorological field 
reconstruction.

KEY WORDS: paleoclimatic reconstruction, 
tree-ring width data, past climate normals, 
empirical orthogonal functions.

INTRODUCTION

During the latest decade several groups 
of climatologists tried to reconstruct 
near surface air temperature variations 
averaged over the almost whole Northern 
Hemisphere area for the time period 
1000–2000 BP [Wang et al., 1996; Mann 
et al., 1998; Jones et al., 1998; Mann et al., 
1999; Crowley and Lowery, 2000; Briffa 
et al. 2001; Esper et al., 2002; Cook et 
al., 2004]. All their reconstructions look 
to be rather similar with each other. In 
particular, they show the Medieval Warm 
Period to be less strong in comparison 
with the Current Warming. The last IPCC 
report mentions this circumstance as an 
evidence of the Current Warming unique. 

But some doubts can be voiced as concern 
these reconstruction reliability.

Every kind of proxies is a thermometer 
with an unknown scale. Although these 
scales are very complex and nonlinear 
for certain, the above paleoclimatologists 
calibrated these scales in a simple linear 
manner comparing a proxy record used 
for a reconstruction with an instrumental 
temperature record over a time interval of 
their overlapping. This interval is short, and 
so it is quite clear that such calibrations can 
be meaningful for inter-annual and inter-
decadal temperature variations. Spreading 
these calibrations onto lower-frequency 
parts of the proxy scales is an inadmissible 
extrapolation because responses of some 
proxies to longer-living external (climatic 
and environmental) variations can differ from 
those corresponding to the inter-annual and 
inter-decadal variations.

A PROBLEM OF THE PROXY DATA 
CALIBRATION ON AN EXAMPLE 
OF TREE-RING WIDTH RECORDS

Consider some consequences of such 
extrapolation on an example of tree-rings 
because it is widely accepted to use tree-
ring width records as the main source of 
paleoclimatic information. Tree-rings are 
prominent by their annual resolution with 
a rather good timing, and tree-ring width 
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record samples are very numerous and with 
broad geographic representative. In spite of 
these obvious merits, three-ring width proxy 
data have some drawbacks. In particular, 
some depressive tree growth observed 
in many geographic regions during a few 
recent decades [Briffa et al., 1998; Datsenko, 
2005] seems to be a fingerprint of the afore-
mentioned differentiation between higher- 
and lower-frequency parts of the tree-ring 
scales. Indeed, the germination of tree seeds 
is a climate (in particular temperature)-
sensitive process. A small per cent of seed 
crops germinates near the northern and 
upper forest-limits where tree-rings usually 
are sampled by dendrochronologists now. 
Therefore distances between juvenile trees 
in such a location usually are large, and 
so other environmental conditions for 
the tree growth (the sun illumination, soil 
nutrition etc.) turn out to be rather favorable 
because of absence of any between-tree 
competition. However, one can suppose: 
if climate was much warmer in a past time 
period these locations were fare from the 
northern and upper limits of the tree growth, 
i.e. very within the tree areal of the tree 
species being sampled. Because of more 
favourable temperature, the germination 
of tree seeds became to be abundant, 
and the excessive forest density resulted 
from this abundant germination implied a 
deterioration of the followed tree growth. 
Thus, assuming a wide range of multiscale 
climatic variations, two processes of the 
tree growth must be taken into account: 
1) thickening of tree-stems during a number 
of consequent years of tree life that is well-
proportioned to instantaneous temperatures 
and under condition of an almost constant 
forest stand, and 2) thickening of tree-stems 
during essentially longer time intervals that 
is inversely-proportioned to longer-term 
forest stand changes.

The difficulty in the tree growth calibration 
increases even more because the traditional 
tree-ring width index is an inappropriate 
measure of the annual wood production. 
Indeed, the tree-ring width is an age-
dependent quantity for both juvenile and 

mature trees. To remove this dependence 
the so-called tree-ring standardization is 
used. Any tree-ring standardization inevitable 
suppresses responses of trees to longer-
living external variations at least partly. The 
known [Briffa, 1992; Visser, 1995] basal-area 
increment index (BAI) is a better measure in 
comparison with the standardized tree-ring 
width index. But BAI was used in no recent 
paleoclimatic reconstructions because, as a 
rule, there was no reliable information about 
the value of the innermost radius of tree-ring 
records (the so-called pith-offset) used, and 
because the nature of BAI is nonlinear and 
difficult to handle.

However, it is easy to prove that a new 
modified, similar to BAI, index dR(t) • R(t) 
(where dR(t) is the ring width in the year t, and 
R(t) is the inner radius of this ring) is a rather 
good measure of the wood production. 
This quasi-linear quantity is robust to the 
geometry of the stem section. Moreover, 
this quantity seems to be age-independent 
for mature trees (see: [Biondy and Qeadan, 
2008]), and so it can be used without any 
standardization in principle. Unfortunately, 
it is not so in reality because some tree 
species, reveal apparent increase of their 
uppermost ring widths. By this reason, a kind 
of standardization must be preserved even 
if the modified BAI is used instead of the 
traditional ring width index.

Fig. 1 shows a “toy”-chronology created with 
using this new index for the seven larches 
from the North-East Siberia (obtained from 
O.V. Sidorova – a member of E.A. Vaganov’s 
Russian team of dendrochronologists). 
A comparison of this “toy”-chronology with 
instrumental temperatures of the region 
(extracted from [Briffa et al., 2002]) reveals 
its certain success in reproducing regional 
temperature variations as it is seen from the 
calibration graphs shown in Fig. 2. Note a 
parabolic calibration looks to be preferable 
in comparison with the linear calibration of 
this reconstruction. This fact corroborates 
the existence of two scales in tree growth 
responses to the external condition 
variations mentioned above. Even by eye this 
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“toy”-chronology reproduces 
rather well the Northern 
Hemisphere temperature 
variations during the latest 
270 years. Its correlation with 
the mean temperature of the 
Northern Hemisphere turns out 
even higher than with regional 
temperatures because station 
instrumental temperatures seem 
to be of rather bad quality. The 
station data of the region under 
consideration cover a shorter 
time intervals, reveal data gaps, 
and poor representative for their 
broader vicinity.

Worse quality of regional and 
local instrumental temperatures 
in comparison with hemispheric 
mean temperatures is the 
general case. By this reason and 
by the reason of linearity of the 
calibration procedure as well 
as the procedure of adding all 
proxies at the final stage of 
any reconstruction, it is perhaps 
better to calibrate proxies 
with respect to the mean 
hemispheric temperatures 
directly.

A PROBLEM OF PRESENT-DAY AND PAST 
CLIMATIC NORMAL COORDINATION

The next important unsolved problem of 
the paleoclimatic reconstruction consists 
in the following. Each real climatic time 
series is of a finite length. But, the climate 
dynamics is an integrally nonstationary and 
locally chaotic process. Therefore, looking 
at any real climatic time series one can 
see a trend-like behavior of the moving 
average of this series almost for certain 
even if higher-frequency components of the 
series look to be statistically stationary. As a 
consequence, the first goal of paleoclimatic 
reconstruction is to reconstruct macroscale 
(temporally and spatially very averaged) 
paleoclimatic variations that can be named 
the paleoclimatic normal.

Fig. 1 A “toy”-chronology created with use of the dR(t)8R(t)-
index time series for seven larches. A general similarity with the 
mean Northern Hemisphere temperature variations during the 

instrumental observation period can be seen even by eye

Fig. 2. A graph of correlation between the “toy”-
chronology shown in Fig. 1 and the regional 

instrumental temperatures of the North-east 
Siberia. Linear and quadratic regression 

lines are shown together with the respective 
equations
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Any estimation of such a normal is a kind 
of biased-, noisy-, and incomplete- data 
filtering. As a rule, such filtering leads to 
underestimation of the true magnitude of 
the normal variations because the spectra 
of these real variations and errors of proxy 
data records overlap in the frequency 
domain. One can suppose that the spectra 
of the proxy data errors are even redder 
than the real temperature spectra. By 
this reason a proclamation of Mann et 
al. [2005] of an essential lower-frequency 
temperature variability overestimation in 
the Moberg et al. [2005] reconstruction 
is not grounded completely. In order to 
prove their proclamation Mann et al. [2005] 
have created tree-ring-like pseudo-proxy 
records by simple summations of modeled 
temperature time series with white noise 
series, and used similar summations of 
firstly smoothed modeled series with other 
white noise series to create low-resolution 
pseudo-proxy records. Such technique of 
the pseudo-proxy creation is false.

A PROBLEM OF THE USE OF 
EMPIRICAL ORTHOGONAL FUNCTIONS 
IN THE PALEOCLIMATIC FIELD 
RECONSTRUCTION

Finally, it is a misuse to expand proxy records 
on spatial EOFs calculated on the base of 
instrumental temperature records by the 
following reasons:

1)     EOFs is a tool to depict variations 
of anomalies calculated with respect to 
a certain climatic normal. Any normal 
as such is out of scope of the EOF-
analysis. To overcome this obstacle some 
paleoclimatologists calculate a normal for 
the instrumental observation period, and 
then apply this normal to past climates. 
Unfortunately the present climate normal 
is a very bad surrogate of past climate 
normals. Moreover, it is impossible to 
hope that past anomalies calculated with 
respect of the present climate normal can 
be characterized by the same covariation 
function, and so the same EOFs which are 
actual for the present climate anomalies.

2)     A covariation matrix of a finite order 
(instead of a continuous covariation function) 
can be estimated on the base of instrumental 
data. Such a matrix depicts covariations 
between temperatures in finite number of 
pairs of geographic points corresponding 
to the present-day meteorological station 
locations. As a rule, locations of proxy data 
differ from station locations. Their numbers 
are also different, and moreover, the proxy 
data net is temporally nonstationary. Thus, any 
kind of raw proxy data must be interpolated 
(extrapolated) into station points before any 
EOF-analysis can be applied to these proxy 
data.

3)     Spatial covariations of real temperatures 
relax to almost zero over distances as small 
as 1000–2000 km [Datsenko et al., 2001]. 
Therefore, any covariation matrix turns out 
to be a sparse matrix, i.e. almost all of its 
elements out of the main diagonal are near 
zero. It is well known [Datsenko et al., 1983] 
that the eigen problem for such a matrix is 
ill-posed and practically unsolvable. It means 
any calculated set of EOFs is randomly rotated, 
and so any apparently fruitful approximation 
of the temperature field variability by a few 
first EOFs is an artefact of sampling and 
calculating.

In sum, all benefits of the EOFs use are 
illusory in the reconstruction problem. If we 
still wish to apply EOFs the reconstruction 
procedure must be improved.

Real temperature anomalies look to be more 
or less homogeneous. By this reason the 
shapes of their eigen functions corresponding 
larger eigen values look to be similar to a 
family of trigonometric functions like the 
two-dimensional Cos- and Sin- series in the 
traditional Fourier expansion [Sonechkin, 
1971]. The first EOF usually is of the same 
sign over the entire area of interest. It seems 
to be an analog of the first constant term in 
the Fourier expansion. Of course, the eigen 
functions of real temperature anomalies 
corresponding smaller eigen values look 
like fractal fields. But these eigen functions 
are not essential for any reconstruction. An 
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Fig. 3. 1–10: EOFs of the monthly mean temperatures calculated on the base of instrumental observa-
tions of the near surface air temperature at 55 stations of the North Atlantic–Europe –North Asia area 

during the XX century. A similarity of several first EOFs with a family of two-dimensional Cos- and 
Sin- are evident. The shapes of consequent EOFs look to be more and more dissimilar to the trigono-

metric functions
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example of the 1–10 EOFs for the monthly 
mean temperatures of the North Atlantic–
Europe–North Asia area (from [Monin and 
Sonechkin, 2005]) illustrating these facts is 
shown in Fig. 3.

The most important consequence of the 
trigonometric expansion use consists 
of a possibility to estimate past climatic 
normals independently from any present-
day normal. It is because the trigonometric 
family constitutes a function basis. The first 
(most spatially smooth member of this basis 
or, it may be, a few number of the first 
members) can be used to obtain the first 
guess reconstruction of past climate normals. 
Some next members can be used for the 
second guess reconstruction of past climate 
patterns. There is no problem with temporal 
nonstationarity of the proxy data nets at this 
step of reconstructing because a routine 
least-square procedure can be used to invert 
the raw proxy data to the trigonometric 
coefficients. Instead of this latter procedure 

it is possible firstly to calculate a covariation 
matrix of coefficients of the trigonometric 
expansion for the anomalies with respect to 
earlier reconstructed past climate normals, 
and secondly to calculate EOFs of this matrix. 
There is no problem with the ill-posed 
solubility of the numerical computation of 
the eigen problem for this matrix because 
the number of trigonometric coefficients 
taken into consideration can be limited in 
advance. Only then the EOF-coefficients (PC) 
can be calculated and used to reconstruct 
past climate patterns.

ACKNOWLEDGEMENTS

This study is supported by the National Basic 
Research Program of China (973 Program) 
(No. 2010CB950104), the Chinese Academy 
of Sciences Visiting Professorship for Senior 
International Scientists (Grants No. 2009S1-
38) and 40811120028 for Sonechkin), and 
the Chinese Academy of Sciences 100 Talents 
Project (Grant No. 29082762 for Yang).  �

REFERENCES

  1. Biondi, F., Qeadan, F. (2008) A theory-driven approach to tree-ring standardization: 
defining the biological trend from expected basal area increment. Tree-ring Research, 64, 
No. 2, 81–96.

  2. Briffa, K.R. (1992) Increasing productivity of “naturalgrowth” conifers in Europe over the 
last century. In: “tree rings and environment”, Bartholin, T.S., et al. (eds.). LUNDQUA rep. 34, 
Lund, 64–71.

  3. Briffa, K.R., Schweingruber, P.D. Jones, T.J. Osborn, S.G. Shiyatov, E.A. Vaganov (1998) 
Reduced sensitivity of recent tree growth to temperature at high northern latitudes. 
Nature, 391, 678–682.

  4. Briffa, K.R., T.J. Osborn, Schweingruber, I.C. Harris, P.D. Jones, S.G. Shiyatov, E.A. Vaganov 
(2001) Low-frequency temperature variations from a northern tree ring density network. 
J. Geophys. Res., 106, No. D3, 2929–2941.

  5. Briffa, K.R., T.J. Osborn, F.H. Schweingruber, P.D. Jones, S.G. Shiyatov, E.A. Vaganov (2002) 
Three-ring width and density data around the Northern Hemisphere: Part1, local and 
regional climate signals. Holocene, 12, 737–757.

  6. Crowley, T.J., T. Lowery (2000) How warm was the Medieval Warm Period. Ambio, 29, 
51–54.

gi111.indd   9gi111.indd   9 03.08.2011   14:38:1403.08.2011   14:38:14



10
 

GE
OG

RA
PH

Y

  7. Cook, E.R., J. Esper, R.D. D’Arrigo (2004) Extra-tropical Northern Hemisphere land 
temperature variability over the past 1000 years. Quarternary Science Review, 23, 2063–
2074.

  8. Datsenko, N.M. (2005) Features of large-scale climatic variation reproduction by 
dendrochronologies. Izvestyja RAS, series geographical, 4, 27–34 – in Russian.

  9. Datsenko, N.M., V.I. Perfilov, D.M. Sonechkin (1983) Method for calculating the natural 
components of meteorological fields. Izvestyja, Atmospheric and Oceanic Physics, 4, 
348–356 (in Russian).

10. Datsenko, N.M., M.V. Shabalova, D.M. Sonechkin (2001) Seasonality of multidecadal and 
centennial variability in European temperatures: The wavelet approach. J. Geophys. Res., 
106, No. D12, 12449–12461.

11. Esper, J., E.R. Cook, F. Schweingruber (2002) Low frequency signals in long tree-ring 
chronologies for reconstructing past temperature variability. Science, 295, 2250–2253.

12. Jones, P.D., K.R. Briffa, T.P. Barnett, S.F.B. Tett (1998) High-resolution palaeoclimatic records 
for the last millennium: interpretation, integration and comparison with general circulation 
model control-run temperatures. The Holocene, 8, 455–471.

13. Mann, M.E., R.S. Bradley, M.K. Hughes (1998) Global-scale temperature patterns and 
climate forcing over the past six centuries. Nature, 392, 779–787.

14. Mann, M.E., R.S. Bradley, M.K. Hughes (1999) Northern hemisphere temperatures during 
the past millennium: inferences, uncertainties, and limitations. Geophys. Res. Lett., 26, 
759–762.

15. Mann, M.E., S. Rutherford, E. Wahl, C. Ammann (2005) Testing the fidelity of methods used 
in proxy-based reconstructions of past climate. J. Climate. 18, 4097–4107.

16. Moberg, A., D.M. Sonechkin, K. Holmgren, N.M. Datsenko, W. Karlen (2005) Highly variable 
Northern Hemisphere temperatures reconstructed from low- and high-resolution proxy 
data. Nature, 433, 613–617.

17. Monin, A.S. D.M. Sonechkin (2005) Oscillations of climate according to observation data. 
Thriple Sun-induced and other cycles. M.: Nauka Publ., 191 p.

18. Sonechkin, D.M. (1971) On estimation of empirical orthogonal constituents of 
meteorological fields. Meteorologiya I Gidrologiya, No. 3, 22–29 (in Russian).

19. Visser, H. (1995) Note on the relation between ring width and basal area increments. 
Forest Science, 41, No. 2, 297–304.

20. Wang, S.W., J.L. Ye, M. Bi (1996) Global temperature change in the last millennium. In: 
“Symposium on climate change and numerical simulation”, Vol. 3, Edited by Thesis 
Compiles Council of Task 02 of Project 85-913, Beijing: China Meteorological Press, 
137–147 (in Chinese).

gi111.indd   10gi111.indd   10 03.08.2011   14:38:1403.08.2011   14:38:14



11
 

GE
OG

RA
PH

Y

   Dmitry M. Sonechkin graduated from the MSU Faculty of 
Geography in 1959. He received PhD degree in 1966 and D.Sc. 
degree in 1991. Since 1993 he is a Full Professor in Geophysics 
(Hydrometeorological Research Center of Russia). In 1974–
2005 he headed the Dynamical-Stochastical Laboratory of 
Hydrometeorological Research Center of Russia (Moscow). At 
present he is a leading scientist of the Laboratory. The focus of 
his research is in the area of atmospheric and climate dynamics, 
as well as long-range weather forecasting, climate change, 
paleoclimatology, reconstruction of past climates, objective 
analysis of meteorological fields and satellite meteorology. He 

is the author of more than 2000 publications, among them 4 monographs. As a professor 
he was a lecturer on satellite meteorology and long-range weather forecasting at the 
Moscow State University during many years. He delivered lectures on satellite meteorology 
at the Kiew State University, and on climate dynamics at the Beijing and Lanjou state 
universities and Beijing and Nanjing meteorological institutes in China. 

   Bao Yang, a research professor, works at the Cold and Arid 
Regions Environmental and Engineering Research Institute, 
Chinese Academy of Sciences. His special interests are the 
climatic variability and climate history of China, and his special 
fields are paleoclimatology and dendroclimatology. He 
organized and took part in many field investigations, including 
dendrochronology of the Tibetan Plateau, glacial and desert 
investigations. He has published more than 70 peer-reviewed 
papers as the first author or coauthor during the recent years, 
including 40 SCI (Science Citation Index), 10 EI (Engineering 
Index) and 30 Chinese CSCD (Chinese Science Citation 
Database) articles. Some of these articles are published in 

international journals, such as Geophysical Research Letters, Journal of Geophysical 
Research and Quaternary Science Reviews. He also has made contributions to books and 
academic conferences, and is invited to give keynote lectures at several universities and 
institutes.

gi111.indd   11gi111.indd   11 03.08.2011   14:38:1403.08.2011   14:38:14



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.03333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.08333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 800
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /RUS ()
    /ENU (Use these settings to create PDF documents suitable for reliable viewing and printing of business documents. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [637.795 765.354]
>> setpagedevice




