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Fig. 2.1.1 Frequency distributions of deviations from the average of baseline lengths
obtained by GPS. Open circles indicate frequencies of the deviations
obtained from the daily analysis with precise ephemeris; the solid triargles
represent the daily analysis with combination ephemeris; and the solid
squares represent the analysis using three-hour data.
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Table 2.1.1 Statistics of some baseline lengths obtained by the daily analysis with
a precise ephemeris, the daily analysis with a combination ephemeris,
and the analysis using three-hour data.
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Fig. 2.1.8 Cluster division for the baseline analysis.
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Table 2.1.3 Correspondence of the groups divided in this study with analysis
clusters and monument/antenna types.
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Example of the group common-noise correction. Difference between the
average value of the coordinates from January to March 2001 and the
coordinates at 9:00 on April 2 is represented by a vector figure. The upper
part denotes before correction, and lower part denotes after correction.
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Fig. 2.1.11 Standard deviations of coordinate variation before and after the

correction by removing group mean for each station from January to
June 2001. The horizontal axis denotes the station in numerical order.
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Fig. 2.3.1 Location of GPS observation sites in Tokai and South Kanto areas. Solid
squares denote the site established by MRI and open circles denote the
neighboring sites of GEONET.
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Fig. 2.4.1 Locations of tide gauge stations.
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Fig. 2.4.3 Differences of sea level between two stations. The left figure represents the difference
of the records after corrections of the effects due to tide and atmospheric pressure,
and the right figure illustrates the 25-hour moving average of the difference in the left
figure.
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Fig. 2.4.4 Sea level records before the 1946 Nankai earthquake. From top to bottom the figure
presents the original record, tide-corrected record, tide- and atmospheric pressure-
corrected record, 25-hour moving average of the corrected record, and atmospheric
pressure used for the correction. Tidal correction is not applied for the records at Maisaka.
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Fig. 2.4.5 Differences of sea level between Uragami and Shimotsu. The top graph
depicts the difference of the records after corrections of the effects due to
tide and atmospheric pressure, and the bottom graph shows 25-hour
moving average of the difference.
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Fig. 2.4.6 Sea level records before the 1946 Nankai earthquake. From top to
bottom, the figure indicates the original record at Uragami, tide-
and atmospheric pressure-corrected record, 25-hour moving
average of the difference of sea level between Uragami and
Shimotsu, and that between Uragami and Uchiura
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Fig. 2.4.7 Difference of water temperature between the west coast of Kushimoto and Owase.
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Fig. 2.4.8 Difference of water temperature between the west coast of
Kushimoto and Owase (solid circle), and position of the Kuroshio
axis measured from Cape Shionomisaki (open square).
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Fig. 2.4.9 Differences of sea level between two stations: (a)Uragami and Uchiura;
(b)Shimotsu and Uchiura; (c)Shimotsu and Kobe. Each top graph plots
the difference of the records after corrections of the effects due to tide
and atmospheric pressure, and the bottom presents the 25-hour
moving average of the difference.
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Fig. 2.4.10 A possible model of a precursory fault slip that explains the rise
of sea level at Uragami before the 1946 Nankai earthquake.
Fault parameters are : dimension 39x 20km; depth of the fault
center 18km; dislocation 1.2m; strike 250deg; dip 16deg; rake
120deg; seismic moment 2.8x 10*Nm.
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Fig. 2.4.11 Daily mean sea level at each station before and after the 1946
Nankai earthquake. Effects of astronomical tide and atmospheric
pressure are corrected. We subtracted 50cm from the data of sea
level at Uragami after September 1947, because an artificial offset
of some 50cm was observed between July and September 1947.
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Fig. 2.4.12 Differences of sea level between two stations during a four-year
period. Dots indicate daily mean value, and open circles indicate
seven-month running averages.
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Fig. 2.4.13 Differences of sea level between two stations during two
years after the Nankai earthquake. Fitted curves represent
exponentially decaying functions with the same relaxation
time of 139 days.
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Fig. 2.4.14 Differences of sea level between two stations during a four-year
period. Dots indicate daily mean value and open circles indicate
seven-month running averages.
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Fig. 2.4.15 Differences of sea level between two stations for a year after the
Nankai earthquake.
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Fig. 2.4.16 A possible model of a postseismic fault slip that can explain the
upheaval at Uragami and the subsidence at Shimotsu following the
1946 Nankai earthquake. Fault parameters are: (1:east) dimension
40x80km; depth of the fault top 25km; dislocation 1.2m; strike
250deg; dip 23deg; rake 120deg. (2:west) dimension 40x80km;
depth of the fault top 25km; dislocation 0.6m; strike 270deg; dip
14deg; rake 140deg. Seismic moment for both (1) and (2) is 1.73x
10 Nm.
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Fig. 2.5.1 Result of leveling measurements performed by the Geographical Survey
Institute, showing subsidence at Hamaoka (BM25951) relative to
Kakegawa (BM140-1) since 1962. Solid circles represent data obtained
by net adjustment.
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Fig. 2.5.2 Result of the analysis of leveling data from Kakegawa to Hamaoka using computer
program BAYSEA. The top panel reveals (a) estimated trend , (b) seasonal, and (c)
irregular components. The bottom panel presents subsidence rates averaged over (d)
one, () two, and (f) three years, calculated from the estimated trend component.
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BM140-1. GMT (Wessel and Smith, 1995) is used to make these maps,
as well as those in Figs. 2.5.4 and 2.5.5.

— 1@ —



OoooOoO0OoO0OOO4e0 02005

OO000obOoOo00oooO0o0o0o0oooboOoooooOessz0020 0000000000000 DOOOOO0OO0OO
O000000Fg25500000000000000000000000000OFIg. 2540000000000
cobooooooooobOOoOooobOOoOooobOOoOooobObOoOooobO0oOo#oooobOboooobboooboon
OFig. 2560 000000#0000000000000O0O0COO00O000O0O0O0OOOOCOOOOO0O0O0O0O?1987-
guooooOoi199195000000oo0ooooooboooooooooooboooooboooooooOoooon
oooooooboooobooooooobooooboooooooooooboooooobbooobbUoooDooODo
Oo0O198s-87001991-9300 000 00000OOCOOOCOOOOODOOFRg. 257

average(1983-2002) .57 87-91(dev) mmlyear
4 4
2
i : 0
i? o= 2
-4
-6
-8
d o
35 00'
T 34° 30"
137° 30" 138° 00' 138° 30'

Fig. 2.5.4 Spatial pattern of annual vertical movement on the western coast of Suruga
Bay averaged (a) from 1983 to 2002, and deviations of annual vertical
movement from the averaged pattern (b) from 1987 to 1991, (c) from 1991
to 1995, and (d) from 1998 to 2002. Interval of contour lines is 1 mm per

ooz 102
35" 0]
| \.--E_l- 1 i
e s | = ﬁ;‘*‘
R
= .ﬂl_"'"\...f_r | !ﬁ:
e 'ﬂ;-‘-r'i'."' i |
= I-E.
ooz [N =R}
+ 4 3.1 3”
137 3 1387 0 138" 3

Fig. 2.5.5 Spatial pattern representing distribution of components of normalized
eigenvectors for the first (#1) to fifth (#5) principal components. The radii of
circles are proportional to magnitudes of components, and the circle on the
left bottom side in each map shows the scale. Interval of contour lines is 0.04.
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Fig. 2.5.6 Temporal variation of the scores for each of the first (#1) to fifth (#5)
principal components.
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two-year period. Numerals in the graphs represent absolute magnitude of
the scores with the sign ignored.
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Fig. 2.6.1 Temporal changes of volumetric strain obtained by the JMA strainmeters
accompanied with the 2000 northern Izu Islands event.

OO0O00000OO0OO00oDOOoO0OobOoOoOoDz2c000 00z 0ooOooOoOzo010000D0O0O0ODCOO0ODO20000
0000000000000 o0oo00o0o0o0oo0oo00o0o00oo00o0o00ooDooooooooooDo
0000000000000 00D000D0OOGMTO Wessel and Smith, 19950000 0000000000000
gooOopos0OOIDOOOCOUODODOOUOUDOOOUODODOOUODOUODDUODOUODOODOUDOUODODUObOOD
ooooooboOooooOooooOoobooOoooOoOoooo0oobo0oooOoOOooOoOoOobDboOooDboOoooooDo
ooopbDooooooooooooon

000000000000 00oD0ooooooooOoz0000000000000000OFig. 26200000
gooOo0o0ooOo0o0ooOo0oOooO00ooo00ooOoOOooogoo00ooOoO0OoooUDOoOOoUoDOoOOOooOoUDoO
gooooooooOoobOooOooooo0obooooooOoOoDo00obDOo00bOOooOobooooobDOoD
gobOoOO0dzee00000O0O0O0OOObOOOOz000O00OO0O0OOOOOOOO0ODODODOOOOODOOOODOOOD
000000ooooooz000 0000000000000 0000000O000D0O0DO00DODOO0oOO0On
0000000000000 00O00oo0ooooooogzeo0d0oooooooooOoOoooz2o000000O
oooooobooOoOooOoOooOooO0booO0OooOOoUoOoOo00oOoO0OoDOoO0OooOoUobDoOOoUoDboUOOoooUDo
ooooOo0oboOo0oobooOoOoobOoOoooOooOoOoOoOoOobz2c0ODIOOOOOODOOOODOOODOOODOOOO
0000000000000 o0oo00oo00oo00o00o0o00o0oD00o00oDooooDoDooooooDo
00000000o000oo0ooooogooogooDz00f00000ooooooDooooooooog

263 000O0OO0O0OODOODO
gboobobogobzeooobgboooooooobobobobobooboooooboboboboboboooog
Oo0o0oo0oo0gooooooooooooo0o00O00U0@m@meEg 2620000000000 DOODOOOOO
goooboobogobooobgzeootoopoiooboobpoboooboooobobooobobobobobnooboo
gbobooooboobobobobooooogoo
GEONETODOOOODODOODOOOCOODOOOODOOOODDOODOD Murakami and Miyazaki 20011 Fig.
2620 00000000DOOODOOOOOOODOOOODOOOOOOODOOOODODOODOOOODOOOODOOn
gogobooobooobooobooboboooboboobboobboobbooobboobbooobboooDboo
ooooooooo0ommiOO0OOOCO0OOOOODOOODOOODOOODOODOODOODOODOODOODOOO



OoooOoO0OoO0OOO4e0 02005

aw

SO0 - 20014
J T T T
1a4 190 REL Y 1an 142

FO00M04-2001T4 4 NS)
d T T T 4 T T I
134 THF 1ar nan’ 142 134 s 1 1apm 142

kL kLN
- N
34 3
FO000T - 2001107 ANS) 2000007-20810TF[AEW)
d T T 1 1 T 1
134 130 1ar 1an 142 134 ikl 138 140 14
LN EL-N
¥ £
i3 34" -
2000 10-2001 11 ANS] 2000010-200 11 AEW)
] I T 1 ! 1 T 1
134 135 138 falr iCES 134 15 138 1ar 14

Fig. 2.6.2 Non-steady horizontal deformations in one year. Left panel: North-south
displacements. Right panel: East-west displacements. Positive values
denote northward or eastward displacements. Contour lines are drawn
at an interval of Imm/year.
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Fig. 2.6.3 Non-steady horizontal deformations in three months. Left panel: North-south
displacements. Right panel: East-west displacements. Positive values
denote northward or eastward displacements. Contour lines are drawn at an

interval of Imm/3months.
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Fig. 2.6.4 Location of the dyke, creep and the five large earthquakes.
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Table 2.6.1 Parameters of the dyke and the creeping fault obtained by the
inversion analysis and sum of dislocations on a hypothetical fault by
earthquakes with magnitudes less than 6 for each period.

Period 2000/04-07 | 05-0B o&-03 o7=-10
Thickness sf the dyke ind 1.3+0.1 2.89+0,1 1.0:0.1 1.8¢0.1
Langeh of tha dyka (km| 24 441,80 94, T£0.4 23.240.% 34 .941.5
Direction of

th= right-lateral ST HESE: HOGE+D HITE+D

creasping faulc |degh
Dislocatizn on

the right-lstersl 0. 6+0.1 0.9+0. 6 1.1x0.4 1.7¢6.1
creeping fault |mp
Sum of dislocarione

by sarthguakss with 6.7 a. oo 0.6
magnitude=s leas than & on
a hyporhecical fawlt (m)

Fined parameters: {Dvke intrusion] Sirike: M45W. Dip: S0dep, Widihe 10km (A hypotbetical fault)
Sirke: NIODE, Drip: Midey, Length: 20.9km, Width: 10.5km,

200007 D300 t&Eﬂ-m

1 I
38 140"

- 2 a 2 1
mim

Fig. 2.6.5 Difference of deformations between the observation and the model.
Left panel: North-south displacements. Right panel: East-west
displacements. Positive values denote northward or eastward
displacements. Contour lines are drawn at an interval of
1mm/3months: solid lines are for positive values and white dotted
lines are for negative values.
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Fig. 2.6.6 Estimated slip distributions on the plate interface.
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Fig. 2.7.1 Variations of corrected strain, original strain and response to precipitation for
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Fig. 2.7.5 Results of trial for detection of the Tokai slow-slip event by the
strainmeters. Contours indicate changes of dilatation associating with
the slow-slip event calculated from GPS displacements. Circles indicate
the cases of agreement, and triangles indicate unidentified charges.

Table 2.7.1 AR coefficients obtained through MR-AR analysis for strain data in
the stations of the Tokai area : m, the optimum number of terms; a (i),
the coefficients of auto-regressive terms; b (i), the coefficients of rain
correction terms. See eq.(2.7.2) in the text.
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Fig. 2.8.1 Coordinate changes at the Hamamatsu station of GEONET with respect to
the Ogata station. Left panels depict the raw data (gray point) and normal
trend (solid curve), and right panels illustrate the residuals obtained by
subtracting the secular trend from raw data.
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Fig. 2.8.2 Distribution of displacement vectors with respect to the Ogata station in

central Japan. (a) January 1998 to December 1999, (b) January 2001 to
December 2001.
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Fig. 2.8.3 Distribution of abnormal displacement vectors with respect to the Ogata
station in central Japan from January 2001 to December 2001.
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Fig. 2.8.4 Distribution of abnormal displacement vectors with respect to the Ogata station in Central Japan. The upper panel
of (a) plots the displacements with no correction in the first half of 2001, and the lower parel plots the displacements
with no correction in the second half of 2001. Upper and lower panel of (b) depict the displacements with
consideration of the change of annual pattern in first half and the second half of 2001.
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Fig. 2.8.5 Locations of the GPS observation stations where displacement data was
used in estimating slip distribution.
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Fig. 2.8.6 Slip distributions estimated from three-dimensional displacement data in each period.
The gray area indicates the anticipated epicentral area of the Tokai earthquake.
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Fig. 2.8.7 Moment in rectangular area denoted by broken line of Fig 2.8.6 in each
period (bar graph) and accumulative one (line graph).
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Fig. 2.8.8 Location of GPS (small circles) and strainmeter (squares) stations. Triangles
indicate trilateration nets of GPS for calculating horizontal principal strains.
ATSUMI, HAMANAKO, and OMAEZAKI are symbolic names representing regions
near the Atsumi Peninsula, Hamanako Lake, and Omaezaki Spit.
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Fig. 2.8.9 Standard deviation of the linear strains calculated from the GPS data. The standard
deviation is calculated from the data sets from 1 Apr. 1998 to 31 Mar. 2000, where
the linear trends are subtracted. The fitted curve is in proportion to the inverse of the
baseline length. To reduce fluctuation of the strain, the baseline lengths should
exceed 10km.



OoooOoO0OoO0OOO4e0 02005

128" 00 138" 06 138" 12
T A — — — 4
a05]
am NET-2
) :
& &
NET-3 Fi ! LR v
-?h_'._- -:'r"
%m:r...-.-:?.-'_--...... "I". -r'
34" 42 o \ " 42

——
138" 00 138" 06 136" 12

Fig. 2.8.10 Configuration of triangular NET-1, NET-2 and NET-3 around Omaezaki.
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Fig. 2.8.11 Temporal changes in the horizontal principal strains calculated from GPS data
for NET-1, NET-2 and NET-3. The upper figures present the maximum and
minimum principal strains, and the lower figures, the axes of the maximum
principal strain. The polarity of the strain is positive for expansion and negative
for contraction. Here, maximum strain means, maximum contractive strain.

gobobooooooboboooobooooooooboooooooooooboooooooboboooobooooooooDo
coboooooboocooooooboooooooooOoooobooOobooOoooooOoOoobooOoooOboOoooOoOooboboOoooDn
coboooobobocooooooooooooooboooboooooooooooboooooOoboOoooOobooooOoboOooaon

coboooboooooooooobooooooooodoooooooooooooooooooooooooan
oooboooooobooobo0ooobooobooboooDboO0oO0Db2003m

285 0O0O0OO0OO

goboooboooobbodoooooooooboboooooooooobooboooobobooobzoeooOboonon
oooOoboze0000000DO0O0O00ODOOOODOOOODICODO0OOODOOOODOOOOO0OO0O1998
ooouooooooooooooooooboooooono

Fig. 2.8.12(0)0 020000 100 00000020030 1200 0000000000000000000000000O
cobooobbooooooooooobooooooooodooooooooobooOoobboOoobOboOobooOoboOooDan
ooboooobooooboooooooobooooboooooooobo0oooOboooooobbooobDoOoooooDO
O00000o00000o0O00000000FRig.2812(0) 0000000000000 O0ODOODOOOODODOOO
ooooooooboomooboooooooobooooOoOoboooboOoOoOoOoo0oboboOobOOoOooOoOoobooboooon
cobooooboocooooobooooboooooOo0oooooooooooOoooooooboboOoooOboOoOooOoOooonDon
od

goboooooooooboboooboooooooooboooboooooooooooooboOooobboooooooo
Fig. 2813 00000000000 0DOU0OUOUOOUOUDOOOUDOOOUODUDOODOUDOODOODODOD
oobooozooiboooOOoOobOOoOoooOoireOoboooboooooboboOobz202000000000D00O137.7
000000000000 000000Fig. 28130 0000000000000 000ODOODOODOOOODOOODO
Fig. 28130 0000000000000 O0OOOOOOOOOOOOOOOODOOOOODOOOODODODO
0000000000000 0000000000000Fg. 2.8.13(a)0Fig. 28130000000 OOOOOOO
ooboooobocoooooboooOobOoOoOoOoOoOobooOoOoOOoOooOOoOoOoOoOoOobOboOoOoOboOoOoOoOooDn

— 148 —



OoooOoO0OoO0OOO4e0 02005

| ...... = o W W wy wmy - = .-l—-—.l

|30

. Dappmiyt
ks OMAEZAKI E"Emﬂ__ Il
]
\ar VI8
km
1] =0

Fig. 2.8.12 (Top) Spatial distribution of dilatation calculated from changes in GPS
displacements from October 2000 to December 2003. Secular trends of the
dilatation during the period were subtracted using data from 1998 to 1999.
(Bottom) Spatial distribution of horizontal principal strain axes calculated
from changes in GPS displacement from October 2000 to December 2003.
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Fig. 2.8.13 Profiles of (a) horizontal distribution of dilatation and (b) absolute horizontal
displacement , in the six periods originated from October 2000. Secular trends of
dilatation and absolute horizontal displacement were subtracted using the data
from 1998 to 1999. (¢) Temporal change in peak values of dilatation. In the map
below, the rectangle indicates the objective area. The symbols with different
colors denote the different intervals from October 2000 : white until April 2001,
light gray until October 2001, light blue until April 2002, light green until October
2002, orange until April 2003 and red until October 2003.
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Fig. 2.8.14 Temporal changes of the horizontal principal strains denoted by e-max and e-
min and dilatation denoted by e-d, converted from GPS data, at ATSUMI,
HAMANAKO, and OMAEZAKI. Large arrows with SSE mean the
commencement of the slow-slip event in the Tokai area. Small arrows indicate
the changes associated with the swarm activity around Miyake and Kozu Islands
in the summer of 2000. Here, the data include secular trends before the
commencement of slow slip event. Linear trends shown by dotted lines suggest
that the secular strain rate is largest in OMAEZAKI, where a recent acceleration
of horizontal maximum strain was also observed.
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Fig. 2.8.15 (Top) Distribution of slip sources assumed in the boundary of the Eurasia and
the Philippine Sea Plates, indicated by contours. Numerals indicate the boundary
depths in km. (Bottom) Result of inversion obtained using changes in dilatation
from October 2000 to January 2003. Arrows indicate magnitudes and directions
of slip vectors at grid-points. Contour indicated value of dilatation calculated by
the estimated slip vectors. The maximum error of the estimated slip vectors was
about 2.0 cm. The total scalar moment became 1.3x10**[Nm] and the equivalent
moment magnitude (M.), 6.7.
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Fig. 2.8.16 (a) Estimated total scalar moment and (b) equivalent magnitude vs. time. It should
be noted that the moment indicates accumulated values originating from October
2000.
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Fig. 2.8.17 Spatial distribution of changes in Coulomb failure function values estimated from
the slip vectors obtained by inversion analysis. Supposed in the planes with the
strike in N20OE, dip 100, rake 900, and depth 0 km. The Lame constants (A ,u )
are assumed to be equal. The values are indicated by strain (in ppm), and can
be translated into stress by multiplying rigidity (e.g.p O 30 GPa). The friction
coefficient is assumed to be 0.3. It is seen that OMAEZAKI is in a high-value
region.
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Fig. 2.8.18 Power spectra for the data of the strainmeter and GPS-strain, in arbitrary units.
Both data were taken from the comparatively quiet year of 1998 before the
commencement of the SSE in the Tokai area. For periods shorter than several
tens of days, the noise level of the strainmeter was higher than that of GPS-
strain, whereas for longer periods it became larger, indicating difficulty in
detecting the slow-slip event with the strainmeter.
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Fig. 2.9.1 Change of Coulomb failure function caused by the 2000 Izu Islands event.
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