TG - HOEAT SRR, No. 9, p. 55-64, 2009

B 4 —,

. FEsIc

2008 F£&F - BEHAEHERD

— BT ERT R II MR (285 1 D MRS EB S DL TORE
_1IE§IE§, ﬁ'ﬁ.:q.lg I/_'US /,\IIEJ:D J: U‘Iﬁ,tﬂll,‘“ii)\ b —

Postseismic surface deformation at Nakagawa, Gembi Town, Ichinoseki City,
associated with the 2008 Iwate-Miyagi Nairiku earthquake: constraints from

eyewitness interviews, airborne LIDAR data, and on-site surveys
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Abstract: The 2008 M 7.2 Iwate-Miyagi Nairiku earthquake, northeast Japan, was accompanied by
distinct but isolated surface ruptures that are roughly aligned along the southeastern margin of the
distributed aftershocks. Eyewitness interviews indicate that the surface slip and deformation
substantially grew following the mainshock in and around Nakagawa, Gembi Town, Ichinoseki City.
Our analysis and comparison of airborne LiDAR data and on-site total station surveys, however, reveal
that no significant postseismic surface slip occurred after the day following the mainshock. If the
eyewitness accounts are reliable, our result suggests that the postseismic deformation at Nakagawa
completed within only one day, which is inconsistent with GPS observations that reveal more than 20
days of substantial postseismic slip. This discrepancy may indicate that the localized postseismic
deformation observed at Nakagawa has nothing to do with that detected by the GPS network.
Alternatively, the postseismic deformation may have been localized and visible only when a rate of the
deformation exceeded a threshold, i.e., for a day or less after the mainshock.
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Table 1. Specifications of the airborne LiDAR survey.

Survey date

Survey time of Nakagawa area

June 15, 2008 (local time)
9:59-10:03 am (local time)

Surveying instrument Optec ALTM3100 AG4

Aircraft Eurocopter AS350BA (Helicopter)
Flight altitude ca. 900 m

Flight speed 140 km/h

Scan angle 56 degrees

Scan rate 32 Hz

Pulse rate 70000 Hz (narrow beam)

2k HUETH®%Z (6H22H)

L17H% TH2R) IZBFAIGENF~—7

OEEREFER. B-1 BIOB-3 2L LM EE R L.
Table 2. Result of benchmark-height surveys 7 days (June 22) and 17 days (July 2)
after the earthquake. Shown are heights relative to those of B-1 and B-3.

relative height
7 days after EQ 17 days after EQ difference
(June 22) (July 2)

B-1 0.000 m 0.000 m 0.000 m
B-2 2791 m 2.807 m +0.016 m
B-3 0.000 m 0.000 m 0.000 m
B-4 0.170 m 0.155m -0.015 m
B-5 0421 m 0.401 m -0.020 m
B-6 1.960 m 1.944 m -0.016 m
B-7 2.031 m 2.017m -0.014 m
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Fig. 1.

BROPIHXONLE. AHRAUIAEL LIOREORE R/ (2008 ££ 6
14 A 8:43~2008 4= 6 1 18 H 23:59) %/~ 9. HmOHIBIREXITE
THIPEREOD 50 m Ay a7 — %, HiFRHIERIETE o M B 5
17 (2009), KRB LOREOERAEITREET — o LB R
25K

Locations of surface ruptures associated with the 2008 Iwate-Miyagi
Nairiku earthquake (solid triangles; Toda et al., 2009). Epicenters of the
mainshock and aftershocks (from 8:43 June 14, 2008 through 23:59 June
18, 2008) as determined and compiled by the Japan Meteorological Agency
are also shown by open circles. Our study area, Nakagawa, is highlighted.
Background topographic relief image is based on the Geographical Survey
Institute 50-m digital elevation model.
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Fig. 2. Locations of the surface rupture (red line) and rice paddy tilts (red arrows) found at Nakagawa. Locations of
the flexural slip outcrop (red X) and temporary benchmarks (B-1 and B-2) are also shown. Background
topographic relief image is based on the 1-m digital elevation model (not bared) from the airborne LiDAR
survey, which was conducted by Aero Asahi Corporation on the day following the mainshock. The sandy
texture on the relief image represents forest canopies on the mountain slope.
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Fig. 3. Photographs of various surface deformations found at Nakagawa. Taken on June 22, 2008, except for the photograph F.
(A) Dirt road drop at Loc. 1 of Fig. 2. Looking west. (B) Buckled concrete-block wall at Loc. 2 on the left bank of the

Hondera River. Looking north. (C) Tilted rice paddy at Loc.3 that were separated into four smaller paddies to
minimize dry-up. Looking southeast.
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Continued. (D) Anticlinal deformation of the rice paddy at Loc.4. Looking south. Arrows denote
approximate location of the anticlinal axis. (E) Flexural slip on the bedrock outcrop at Loc. 5 on the right
bank of the Hondera River. Looking south. (F) Close-up view of the slickenlines on the flexural slip

surface. Taken on July 2, 2008.
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Fig. 4. Comparison of rice-paddy deformations at Locs. 3 and 4 between one day (June 15, open circles) and 7
days (June 22, solid circles) after the earthquake. The upper panel shows the map view with locations of
profiles, and the lower panel demonstrates the respective rice-paddy profiles projected to north-south
azimuth. Note that the profiles are all vertically exaggerated by a factor of as much as 50. The profiles
one day and 7 days after the earthquake are based on airborne LiDAR and on-site total station surveys,
respectively. Profiles of undeformed paddies far west of Nakagawa (one day after the earthquake) are

also shown at the right bottom of the lower panel.
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