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Numerical Study on Propagation Characteristics of Tsunami Induced by Tokai, 

Tonankai and Nankai Massive Earthquakes

토카이, 토난카이 및 난카이 대규모 지진으로 인한 지진해일의 

전파특성에 관한 수치적 연구

Koji Kawasaki*, Kazuki Suzuki**, Kwang-Ho Lee*** and Do-Sam Kim****

카와사키 코지*·스즈키 카즈키**·이광호***·김도삼****

Abstract : After the 2011 Tohoku Earthquake, it has been pointed out that Tokai, Tonankai and Nankai massive

earthquakes with a magnitude of 9.0 could strike the Pacific coasts in western Japan. This study aims at investigating

numerically propagation characteristics of tsunami generated by a 9.0 magnitude Tokai, Tonankai and Nankai massive

earthquakes on the Pacific coasts and three major bays in Japan, Tokyo Bay, Ise Bay and Osaka Bay. It was revealed from

the numerical results that the tsunami heights on the Pacific coasts for M9.0 earthquake were about twice as much as those

for M8.7 earthquake and the first tsunami arrival time was faster at some areas distant from the tsunami source. Moreover,

high water level in the bays was recognized to continue for a long time because of the enclosed bays.

Keywords : tsunami propagation, Tokai, Tonankai and Nankai massive earthquakes, numerical simulation, nonlin-

ear shallow water theory

요 지 : 2011 년 일본동북지방 대지진 이후, 규모 9.0의 토카이, 토난카이 및 난카이 대규모 지진이 일본 서부의

태평양 해안을 내습할 수 있다는 주장이 제기되고 있다. 본 연구에서는 태평양 해안과 일본의 주요 3대 만인 도

쿄만과 이세만 그리고 오사카만에서 규모 9.0의 토카이, 토난카이 및 난카이 대규모 지진에 의해 발생하는 지진해

일의 전파 특성을 수치적으로 검토하였다. 본 연구에서 수행된 수치해석결과 M9.0의 지진에 의해 발생하는 태평양

해안에서의 지진해일 높이는 M8.7의 지진에 비해 그 크기가 약 2배에 달하며 지진원으로부터 떨어진 일부 지역에

서는 빠른 지진해일의 도달시간을 확인하였다. 또한, 페쇄된 만의 영향에 의해 오랜 시간 동안 만내에서 고수위가

지속됨을 알 수 있었다.

핵심용어 :지진해일 전파, 토카이, 토난카이 및 난카이 대규모 지진, 수치모의, 비선형 천수이론 

1. Introduction

On 11th of March 2011, the Tohoku Earthquake with a

magnitude of 9.0, which was the largest earthquake in the

recorded history of Japan, occurred off the pacific coast of

Japan. Tohoku region, which is located on the northern part

of Honshu Island (the main island of Japan), has been

devastated by some tsunamis in the past, such as the 1896

Meiji Sanriku Tsunami, the 1933 Showa Sanriku Tsunami,

and the 1960 Chilean Tsunami. The countermeasures have

been taken to prevent tsunami disaster. However, it was not

sufficient against the tsunami generated by the Tohoku

Earthquake. The tsunami caused catastrophic damages and

a large loss of life. Sanriku coast, extending along the

Pacific Ocean of Tohoku region, particularly suffered

tsunami damages because of its indented coastline and the

location close to the tsunami source. Mori et al. (2012)

reported that the maximum inundation height exceeded 40

m in Miyako located along the Sanriku coast.

In western Japan, large earthquakes have occurred repeat-

edly along the Nankai Trough where the Philippine Sea Plate

is subducting beneath the Eurasian Plate, as shown in Fig. 1.

Five earthquakes occurred with a magnitude of 8 class in the

last four centuries: the 1707 Hoei Earthquake, the 1854 Ansei
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Tokai Earthquake, the 1854 Ansei Nankai Earthquake, the

1944 Showa Tonankai Earthquake and the 1946 Showa Nan-

kai Earthquake. Recently, there have been concerns about the

occurrence of Tokai, Tonankai and Nankai earthquakes. Cen-

tral Disaster Prevention Council (2003) estimated that the

magnitude of these earthquakes would be at largest 8.7. How-

ever, it has been pointed out that the earthquakes with a magni-

tude of 9 class could strike in western Japan after the Tohoku

Earthquake. Some studies have already investigated the tsu-

nami characteristic of the earthquakes along the Nankai

Trough (e.g., Imai et al., 2010; Furumura et al., 2011). How-

ever, there have been few studies about 9-magnitude earth-

quakes. The massive earthquakes could cause devastating

tsunami damages in coastal areas where there have been no

significant damages in the past, such as coastal land areas

along three major bays of Tokyo Bay, Ise Bay and Osaka Bay.

The purpose of this study is to investigate propagation char-

acteristics of tsunamis generated by Tokai, Tonankai and Nan-

kai massive earthquakes with magnitudes of 8.7 and 9.0 on the

coasts of the three major bays and the Pacific coasts in western

Japan, as shown in Fig. 2, by conducting numerical simulations

using a depth-integrated two-dimensional numerical model.

2. Tsunami propagation simulation

2.1 Tsunami Propagation model

A depth-integrated two-dimensional numerical model based

on nonlinear shallow water theory in Cartesian coordinate

system was employed for numerical simulation of tsunami

propagation due to Tokai, Tonankai and Nankai massive

earthquakes. The numerical model adopted for simulating

tsunami propagation in this study has been already validated

through comparisons with the data collected during the tsunami

events by 2011 East Japan Earthquake and 1983 central East

Sea Earthquake (Lee et al., 2012). The governing equations

consist of the continuity equation (Eq. 1) and the momentum

equations (Eqs. 2 and 3) in the respective directions of x and y.

 

Continuity equation:

(1)

Momentum equation:

(2)

(3)

where η is the sea surface elevation, h is the still water depth,

D=h+η is the total depth, and M and N are the horizontal

components of the discharge flux. The discharge flux is a product

of the total depth and depth-averaged velocity for each direction. g

is the gravity acceleration, and n is Manning's roughness
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Fig. 1. Map of tectonic plate boundaries atound Japan.

Fig. 2. Location map of the study area.
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coefficient, which was assigned to the uniform value of 0.025 sm
-1/3

in the sea area. The governing equations are solved by the

staggered leap-frog method (Goto et al. 1997). The complete wave

reflection condition was imposed as land boundary condition.

2.2 Tsunami Source

This study considers two different earthquake magnitudes,

M8.7 and M9.0. The vertical sea bottom deformation data

published by the Central Disaster Prevention Council (2003)

was used as the tsunami source for M8.7. The tsunami source

for M9.0 was estimated from that for M8.7 based on the

Gutenberg-Richter relationship between seismic energy and

magnitude (Eq. 4).

log10E = 1.5M + 4.8 (4)

where E and M are seismic energy and earthquake magnitude.

From Eq. 4, the seismic energy of M9.0 is 2.82 times as

large as that of M8.7. Thus, the vertical sea bottom deforma-

tion in tsunami simulation for M9.0 was corrected by a factor

of 2.82 under the assumption that the fault area of the Tokai,

Tonankai and Nankai earthquakes, published by the Central

Disaster Prevention Council (2003), does not change. Fig. 3

shows the spatial distributions of vertical sea bottom deforma-

tion due to the earthquakes, in which (a) and (b) denote M8.7

and M9.0. The uplifts of the bottom in M8.7 and M9.0 are 4.10

m and 11.56 m at largest, respectively. A significant uplift of

more than 4 m is observed along the Nankai and Suruga

Troughs in M9.0 showing in Fig. 3(b). For simplicity, the ini-

tial water level displacement is assumed to be equal to the ver-

tical sea bottom deformation under the assumption that sea

bottom instantly deforms after the initiation of the earthquakes.

2.3 Numerical condition

Tokai, Tonankai and Nankai massive earthquakes has large

tsunami source area as indicated in Fig. 3, and the tsunami could

propagate extensively. Numerical domain covers the Pacific

coasts from Shikoku region to Kanto region and the coasts of the

three major bays in this study, and was set up with consideration

for computational load and the difference of high water level at

each location. Four layers, namely Layers 1 (1350m × 1350m),

Layer 2 (450m × 450m), Layer 3 (150m × 150m) and Layer 4

(50m × 50m), were used in the numerical domain. Bathymetric

of each resolution was provided by the Central Disaster

Prevention Council, Japan. All the tide levels were assumed to

be high water level. The numerical simulation was carried out

for 360 min after the earthquake, and the computational time

step was set to satisfy the CFL condition. Numerical conditions

were summarized in Table 1.

3. Effect of earthquake magnitude on tsunami 

propagation characteristics

This chapter examines the effect of earthquake magni-

tude on tsunami propagation characteristics in the Pacific

coasts and the three major bays by comparing the

simulation results with two different magnitudes.

3.1 The Pacific coasts

Observation points were set along the Pacific coast as

shown in Fig. 4, and the tsunami height and the first

tsunami arrival time were recorded at the observation
Fig. 3. Spatial distributions of sea bottom deformation for M8.7

and M9.0.

Table 1. Computational conditions

Case 1 Case 2

Termination time 6 hours

computational 

time step
0.25~1.00 s

Number of 

Layer
4

Grid resoultion
Layer 1: 1350 m, Layer 2: 450 m, 

Layer 3: 150 m Layer 4: 50 m

Earthquake mag-

nitude
M9.0 M8.7

Tide level high water level
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points. The first tsunami arrival time was defined as the

time when sea surface elevation was 20 cm higher than

initial water level. The distributions of tsunami height and

first tsunami arrival time on the Pacific coasts respectively

are shown in Figs. 5 and 6, in which (a) and (b) indicate

Shikoku region, and Mie and Wakayama prefectures. T.P.

(Tokyo Peil) +0 m means the mean sea level in Tokyo Bay.

Black dotted lines in Figs. 5 and 6 denote the ratio of the

tsunami height for M9.0 to that for M8.7 and the difference

in the first tsunami arrival time between M9.0 and M8.7.

It can be seen from Fig. 5, the tsunami height for M9.0 is

found to be approximately twice as much as that for M8.7

on the Pacific coast. At the Cape Muroto, the tsunami height

for M9.0 is more than three times, as shown in Fig. 5 (a). As

indicated in Fig. 6, tsunami arrives within about 10 minutes

after the earthquake at most of points in the case of M9.0

and M8.7, where there is little difference in terms of firstFig. 4. Distributions of observation point on the Pacific coasts

Fig. 5. Distributions of tsunami height on the Pacific coasts.

Fig. 6. Distributions of first tsunami arrical time on the Pacific coasts.
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tsunami arrival time between the two cases. Conversely, the

first tsunami arrival time for M9.0 is slightly faster than that

for M8.7 at the areas distant from the tsunami source, such

as the coast of Shima, Mie prefecture. Although the relevant

figures are not shown here, the first tsunami arrival time for

M9.0 has been confirmed to be at most 20 minutes faster

than that for M8.7 on the eastern coasts from the Izu

peninsula. They are due to wave nonlinearity effect induced

by the increase of tsunami height. Thus, the first tsunami

arrival time is faster at some areas distant from the tsunami

source. The tendencies of the first tsunami arrival time and

the tsunami height presented herein are confirmed in other

Pacific coasts in Japan.

3.2 The coast of three major bays

This section focuses on the coast of the Ise Bay as an

example of the coast of the three major bays. The

distributions of observation points, tsunami height, first tsu-

nami arrival time and maximum tsunami arrival time on the

coast of the Ise Bay are shown in Figs. 7~10, respectively.

It can be seen from Fig. 8 that the tsunami height for

M9.0 is about one and a half times as compared to that for

M8.7, and the ratio of the tsunami height for M9.0 to that

for M8.7 decreases in comparison with the Pacific coasts.

The tsunami height for M9.0 on the coast of Ise Bay (Pt.

1~77) is approximately T.P. +5 m, whereas it exceeds T.P.

+10 m from the bay mouth to the Pacific coasts (Pt. 77~84).

This is attributed to the narrow bay mouth, which prevent

tsunami from propagating into the bay.

According to Fig. 9, the first tsunami arrival time for

M9.0 is slightly faster than that for M8.7 at the bay head.

As mentioned before, this is attributed to wave nonlinearity

effect due to the increase of tsunami height. The effect

becomes remarkable at the bay head because it is distant

from the tsunami source, as shown in Fig. 3. The

comparison between Figs. 9 and 10 shows that the

maximum tsunami arrival time is much later than the first
Fig. 7. Distributions of observation point in the Ise Bay.

Fig. 8. Distribution of tsunami height on the coast of the Ise Bay.

Fig. 9. Distibution of first tsunami arrical time on the coast of the Ise Bay.

Fig. 10. Distribution of Macimum tsunami arrival time on the coast of the Ise Bay.
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tsunami arrival time on the coast of the bay in the both

cases of M9.0 and M8.7 while there is little difference on

the Pacific coasts.

Results in the Osaka Bay and the Tokyo Bay, not shown

here, are similar to those obtained in the Ise Bay. The tsu-

nami height is approximately T.P. +5 m and T.P. +3 m on the

coast of the Osaka Bay and the Tokyo Bay, respectively. The

tsunami height of about T.P. +6 m at the head of the Ise Bay

is the highest in the coasts of the three major bays.

4. Tsunami propagation characteristics of 

M9.0 Earthquake

4.1 The Pacific coasts

The spatial distributions of maximum water level in

the case of M9.0 on the Pacific coasts are shown in Fig.

11, in which (a)~(c) denote the coast of Shikoku region,

Mie and Wakayama prefectures, and Shizuoka

prefecture. Maximum water level increases due to wave

shoaling with decreasing water depth. The maximum

water level in Shikoku region, which is close to the tsu-

nami source, is found to be higher than compared to

other Pacific coasts, and the maximum water level of

more than T.P. +20 m is observed at the western coasts

of Tosa Bay. In contrast, the maximum water level on

eastern coasts from the Izu peninsula is much smaller

than that on other Pacific coasts as shown in Fig. 11(c).

The Izu peninsula acts as a natural breakwater, resulting

in reducing tsunami height. Water level is found to be

locally amplified on some coasts such as the coast of the

Tosa Bay in Fig. 11(a), the coast of Mie Prefecture in

Fig. 11(b) and the Omaezaki in Fig. 11(c). In Shima, Mie

prefecture, the coast is a ria type one with indented

coastline as well as the Sanriku coast of Tohoku region

which was devastated by the 2011 Tohoku Earthquake

tsunami. Around the Omaezaki, the shallow topography

extends seaward in a tongue shape. The local geometry

is assumed to lead to an amplification of water level. In

the Tosa bay and the southern coast of Mie prefecture, it

can be considered that the water levels are locally

amplified because tsunamis are trapped and propagate

along the coastline by forming edge wave.

Fig. 12 shows the time series of water surface elevation

on the Pacific coast, in which (a) and (b) denote the south-

ern coast of Mie prefecture (Pt. 27 in Fig 4(b)) and the

central coast of Tosa Bay (Pt. 55 in Fig 4(a)). As shown in

Fig. 12 (a), the first tsunami wave is the largest at the

southern coast of Mie prefecture. On the other hand, at the

central coast of the Tosa Bay, the second wave arrives just

after the first wave, which becomes the largest, as shown

in Fig. 12(b). The period, when water level exceeds T.P. +

0 m in the first tsunami, reaches approximately 30 min-

utes at the central coast of Tosa Bay, which is long as

compared to the southern coast of Mie prefecture. In

addition, the water level exceeds T.P. + 5 m at approxi-

mately 5.5 hours after the earthquake at the central coast

of the Tosa Bay, whereas sea surface elevation goes up

and down at a short period at the southern coast of Mie

Fig. 11. Distribution of maximum water level on the Pacific coasts in Japan.

Fig. 12. Time series of water surface elecation on the Pacific coasts.
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prefecture. This result implies that it is important to con-

sider not only maximum tsunami height but also tsunami

duration in discussing tsunami hazard.

4.2 The coast of three major bays

Fig. 13 represents the spatial distributions of maximum

water level in the three major bays in the case of M9.0, in

which (a) ~ (c) denote the Osaka bay, the Ise Bay and the

Tokyo Bay, respectively. The tsunami heights inside the

bays are relatively small in comparison to the outside of

the bays because the bays are enclosed by narrow bay

mouths. However, the tsunami height locally increases at

some area of the bay heads due to wave shoaling with

local topography.

As an example of tsunami propagation in the bays, the

time variation of tsunami propagation in Ise Bay is shown in

Fig. 14. Tsunami arrives at the bay mouth at approximately

20 minutes after the earthquake and then propagates radially

toward the bay head at 40 minutes after the earthquake. The

tsunami propagation speed decreases inside the bay because

of shallower water depth, and it takes more than an hour to

arrive at the bay head from the bay mouth .The second tsu-

nami approaches the bay mouth at 80 minutes after the earth-

quake. The second tsunami approaches from east and

propagates along the Atsumi peninsula, whereas the first tsu-

nami approaches the bay mouth from southeast. This is due

to that the tsunami propagates in alongshore direction due to

the bathymetry feature on the western coasts of Shizuoka

prefecture. Furthermore, the tsunami repeatedly approaches

the bay even after 120 minutes while the height of tsunami

gradually decreases with time. Local amplification of tsu-

nami is also found to be induced by wave reflection and

refraction, and the sea level is recognized to stay high in the

bay after 160 minutes.

Conclusions

In the present study, the numerical simulations of Tokai,

Tonankai and Nankai massive earthquakes with two dif-

ferent magnitudes of earthquake of M8.7 and M9.0 are

performed in order to investigate tsunami propagation

characteristics on the Pacific coasts and three major bays

of Tokyo Bay, Ise Bay and Osaka Bay using a depth-inte-

grated two-dimensional numerical model. It was revealed

from numerical results that tsunami heights for M9.0 were

about twice as much as that for M8.7 on the Pacific coasts

and the first tsunami arrival time for M9.0 is slightly

faster in comparison with that for M8.7 at some areas dis-

tant from the tsunami source because of wave nonlinear-

ity effect. In addition, high water level in the bays was

also found to continue for a long time because of the

enclosed bays.

 References

Central Disaster Prevention Council (2003). Report about the

Tonankai-Nankai earthquake (draft). http://www.bousai.go.jp/

jishin/chubou/nankai/16/siryou2.pdf. (in Japanese)

Furumura, T., Imai, K. and Maeda, T. (2011). A revised tsunami

source model for the 1707 Hoei earthquake and simulation of

tsunami inundation of Ryujin Lake, Kyushu, Japan. J. Geophys.

Res., 116, 2156-2202.

Goto, C., Ogawa, Y., Shuto, N. and Imamura, F. (1997). Numerical

Method of Tsunami Simulation with the Leap-Frog Scheme

(IUGG/IOC Time Project). IOC Manuals and Guides 35, 130,

UNESCO.

Imai, K., Satake, K. and Furumura, T. (2010). Amplification of

tsunami heights by delayed rupture of great earthquakes along

the Nankai trough. Earth Planets Space, 62(4), 427-432.

Lee, K.H., Kim, M. J., Kawasaki, K., Cho, S. and Kim, D.S.

(2012). Effects on the Jeju Island of Tsunamis Caused by Triple

Fig. 13. Distribution of macimum water level on the coast of the three major bays in Japan.



Numerical Study on Propagation Characteristics of Tsunami Induced by Tokai, Tonankai and Nankai Massive Earthquakes 393

Interlocked Tokai, Tonankai, Nankai Earthquakes in Pacific

Coast of Japan. Journal of Korean Society of Coastal and Ocean

Engineers. 24(4), 295-304 (in Korean).

Mori, N., Takahashi, T. and The 2011 Tohoku Earthquake Tsunami

Joint Survey Group (2012) Nationwide post event survey and

analysis of the 2011 Tohoku earthquake tsunami. Coast. Eng. J.,

54(1), 1250001.

US Geological Survey (2012). largest earthquakes in the world

since 1900. USGS earthquake hazards program, http://

neic.usgs.gov/neis/ eqlists/ 1 Omaps-world. html.

.

원고접수일: 2013년 12월 10일

게재확정일: 2013년 12월 23일



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


