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Episodes of intermittent uplift over periods of one month to a year have been observed by the Global
Navigation Satellite System in the northeastern part of Chiba Prefecture, Kanto district, Japan. Uplift in the
vicinity of Choshi in 2000 was accompanied by the earthquake near Choshi in June 2000 (M 6.1). Uplift of the
northeastern part of Chiba Prefecture in 2005 was accompanied by the earthquakes near Choshi in April 2005
(M 6.1) and near Chiba city in July 2005 (M 6.0). Although our estimates of the source parameters for these
uplifts were well explained by slips on the faults of these earthquakes, the amounts of slip we estimated for
the uplifts were several times larger than we expected from the earthquakes. We attribute the above
mentioned intermittent uplift events to aseismic slips on the faults of these earthquakes.
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arrows) calculated for the slip on the rectangular fault plane A.
Detrended horizontal and vertical displacements were measured between January 2000 and
January 2001. Ellipses indicate the two standard deviations of the observed displacements.
Displacement at the GNSS reference point (station 93005) has been subtracted from each data
point. The thick line in each rectangle indicates the upper edge of the fault. Source parameters
are shown in Table 1. The large rectangle in the right figure bounds the area within which
displacements were used for inversion.
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Fig. 2. Detrended observed displacements (black arrows) and theoretical displacements (white
arrows) calculated for slips on the rectangular fault planes A and B’ .
Detrended horizontal and vertical displacements were measured between January 2005 and
January 2006. Ellipses indicate the two standard deviations of the observed displacements.
Displacement at the GNSS reference point (station 93005) has been subtracted from each data
point. The thick line in each rectangle indicates the upper edge of the fault. Source parameters
are shown in Table 1 (Model 2).
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Fig. 3. Elevation changes at stations 93021, 93022, and 93027 (relative to station 93005) measured

from 1996 to 2010.

Locations of stations are shown in Fig. 2. Blue and red dots denote daily elevation changes and
their 30-day moving median. Vertical lines denote earthquakes of M=6.0 in northern Chiba

Prefecture.
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Fig. 4. Epicentral distribution near Choshi from
September 1987 to December 2014.
Earthquakes of M>20 at depths of 35-60km are
shown. Focal mechanisms of earthquakes of M>
6.0 are shown in lower hemisphere equal-area pro-
jection, with their years of occurrence. Numbered
open diamonds are locations of GNSS stations. The
rectangle marks from which the data for Fig. 5
were derived. Broken lines are isodepth contours
at the top of the Pacific slab [Nakajima et al. (2009)].
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Fig. 5. M-T diagram (top) and cumulative number

of earthquakes (bottom) near Choshi (in the rec-
tangle in Fig. 4) from September 1987 to Decem-
ber 2014.
Red dots are the 30-day moving median of the
change of elevation (left axis) of station 93022 re-
lative to station 93005. Theoretical offsets caused
by the three earthquakes of vertical dotted lines
are subtracted from the change of elevation. The
green line indicates the occurrence time of the
2011 Tohoku-oki earthquake.
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Fig. 6. Epicentral distribution near Chiba city for

the period from September 1987 to December
2014.
Earthquakes of M>20 at depths of 60-90km are
shown. The focal mechanism of the earthquake of
M=6.0 is shown in lower hemisphere equal-area
projection. The numbered open diamond is the
location of the GNSS station. The rectangle marks
from which the data for Fig. 7 were derived. Bro-
ken lines are isodepth contours at the top of the
Pacific slab [Nakajima et al. (2009)].
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Fig. 7. M-T diagram (top) and cumulative number

of earthquakes (bottom) near Chiba city (in the
rectangle in Fig. 6) from September 1987 to De-
cember 2014.
Red dots indicate the 30-day moving median of the
change of elevation (left axis) of station 93027 re-
lative to station 93005. Theoretical offsets caused
by the three earthquakes of vertical dotted lines
are subtracted from the change of elevation. Green
line indicates the occurrence time of the 2011
Tohoku-oki earthquake.
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Fig. 8. Theoretical crustal deformation caused by
earthquakes (a) near Choshi on 3 June, 2000 (M
6.1), and (b) near Choshi on 11 April, 2005 (M 6.1)
and near Chiba city on 23 July, 2005 (M 6.0).
Contours and vectors show vertical and horizontal
displacements, respectively. Rectangles denote the
assumed fault planes (thick lines indicate top of
fault plane).
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Table 1. Source parameters used and results of estimation of slip and magnitude for the 2000 and 2005 uplifts. For
each earthquake, latitude, longitude, depth, length, width, and strike angle of the rectangular source were

fixed.

Mw values without the M6 class earthquakes are also shown. The values of latitude, longitude, and depth show
the location of a northern corner of an upper edge of a rectangular fault.

Fixed Estimated
Fault Lat. Lon. | Dep. | Len. | Wid. | Str. Dip. Rake Slip M Mw-
(deg) (deg) | (km) | (km) | (km) | (deg) (deg) (deg) (mm) W Mb6class

2000 | A 35.785 | 140.787 | 41 20 17 180 | 272+14 | 819444 | 40844231 | 643 6.31
2005 | (Model 1)

A 35.785 | 140.787 | 41 20 17 180 | 399+14 | 1020£32 | 40624186 | 643 6.37

B 35.703 | 140.217 | 63 20 20 180 | 365*18 | 728439 | 33814191 | 642 6.35

(Model 2)

A (fixed)

B 35.703 | 140.217 | 63 20 20 180 | 369+11 | 924425 | 436.8+138 | 6.50 6.45
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@?*@Fﬁﬁi_f“ Mw 65 4124 Cd % (Table 1).
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¥ )N— 3 3 v [Yabuki and Matsu'ura (1992)] @ #5 5% %
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Z M\ CHLHE « il (2008) D 7L — MEIRE S L 727 4
VEYlTL— F EHTOTRY) GAIZOWTHRETL

T
140° 141°

Fig. 9. Estimated slip distribution on the Pacific
plate to explain crustal deformations observed
during 2005.

Circles at the tips of arrows indicate the estima-
tion errors.
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FEOHFERE L 2011 4F 3 FIAZSSE L 22 B b 7 RS
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