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Fig. 1 Index map. Solid star indicates the epicenters of damaging
earthquakes which rocked the surveyed area. Those year,
magnitude and focal depth are also shown. At: Atsumi. Fy:
Fuya, Gt: Gatsugi, Kg: Kangawa, Ki: Koiwagawa, Km: Kamo,
Kw: Kuwagawa, Ir: Iragawa, Mu: Murakami, Nz: Nezugaseki,
Oi: Ooiwagawa, Rak: Akagawa River, Rm: Miomote River,
Tst: JR Tsuruoka Station and the central part of Tsuruoka City,
Ws: Wasada,Yh: Yunohama, Yr: Yura, Yat: Yuatsumi.
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Fig. 2a  Uplift rate of the northern part of the surveyed area since the Last
Inter Glacial (Oxygen Isotope Stage 5.5). 1: hills and height of
triangulation point in meters, 2: river, 3: uplift rate (m/1,000 years),
4: measured point of height of Pleistocene terrace, 5: dune (Shonai
Dune). At: Atsumi. Ki: Koiwagawa, Km: Kamo, Ir: Iragawa, Nz:
Nezugaseki, Oi: Ooiwagawa, Ws: Wasada, Yh: Yunohama, Yr:

Yura, Yat: Yuatsumi.
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Fig.2b  Uplift rate of the southern part of the surveyed area since the
Last Interglacial (Oxygen Isotope Stage 5.5). 1: hills and
height of triangulation point in meters, 2: river, 3: uplift rate
(m/1,000 years), 4: measured point of height of Pleistocene

terrace.
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Wk B O R E A P, B i OMEE B E % Sm, FEK
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Fig. 3 Damage due to the earthquake rocked at June 18, 2019. The location is given in Fig. 1. a) Collapse and waving ("Jinami") of road (after

restoration of the collapse) in Yura, Tsuruoka City, Yamagata Prefecture. Photo in June 26, 2019 (Left photograph). b) Damage of wooden
house in Yura, Tsuruoka City, Yamagata Prefecture. Photo in June 26, 2019 (Right photograph).,

Table 1 Tilted blocks of the surveyed area (northern part of the Budou
Mountains). Their uplift rate, tilting direction and rate since the

FTOMEHE  (RIIZH, 1986) HIRD SN, BENE
HENT-H%DBE% Fig. 3a (TS 72, Z O#HSTIE, IR

Last Interglacial (Oxygen Isotope Stage 5.5) arealso shown.

Adopted from Nakagawa (2000).

Block Range of block Tilting direction Uplift rate
and rate (m/1, 000 years)

Yunohama Yunohama

to Yura N131° E, 2.2x107'/y 0.84 to 0.92
|ragawa* ura Lo

to Oguni River N42® W, 6.5X107"/y 0.76 to 0.92
Wasada * Oguni River

. to Nezugaseki River N66® E, 3.3x107%/y 0.80 to 0.92

Gatsugi* Nezugaseki River

to Budou River N4B" W, 7.3%107%/y 0.68 to 0.92
Kuwagawa Budou River .

to Kuwagawa River N66° E, 4.2%107%/y 0.76 to 1.00

# Damage such as destruction of tiled roofs of wooden houses occurred.
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(Fig. 1).
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EHOWEITBM T, FAERE CITEBMRAE L7 KiE
FEPOTNICALNIICTES, EEOIXTHIZHD
BT LA OEREE, ROLNAENoT.
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Fig. 4 Damage due to the earthquake rocked at June 18, 2019. The location is given in Fig. 1. Destruction of tiled roofs of wooden houses and their

emergency restoration using "Blue sheets" in Koiwagawa, Tsuruoka City, Yamagata Prefecture. Panoramic photograph taken in June 26, 2019.
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Fig. 5 Landform of Nezugaseki, Tsuruoka City (a part of 1:25,000
topographic map sheet of "Nezugaseki" published by the
Geospatial Information Authority of Japan).Damage due to
this earthquake and the Niigata Earthquake of 1964 occurred
along the line where Benten Island, Nezugaseki Station and
the temple were connected. Bi: Benten Island, Mr: Marine
Park, Nzs: JR Nezugaseki Station, R7: National Road 7, Tg:
Tide gauge station, Ti: Torii of "Itsukushima Jinjya (Shintou
shrine)" (Fig. 7), Ul: JR Uetsu Line, Zj: Temple (“Zenjyu;ji”).
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ISBSEREEEE] T [fER] ORVATD O H D2FE S 7
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Fig. 6 Damage due to the earthquake rocked at June 18, 2019. The location is given in Fig. 5. Destruction of tiled roofs of wooden houses and their

emergency restoration using "Blue sheets" in Nezugaseki (near JR Nezugaseki Station), Tsuruoka City, Yamagata Prefecture. Panoramic

photograph taken in July 5, 2019.

Fig. 7 Damage due to the earthquake rocked at June 18, 2019.

Destruction of the torii (stonework) of "Itsukushima Jinjya
(Shintou shrine)" in Nezugaseki, Tsuruoka City, Yamagata
Prefecture (photo in July 5, 2019). The location of the torii is
given in Fig. 5.
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Fig. 8

Damage due to the earthquake rocked at June 18, 2019. Collapse

of artificial slope on the side of the gymnasium (“Sanpoku
Sougou Taiikukan”) in Fuya, Murakami City, Niigata Prefecture
(photo in July 5, 2019). The location is given in Fig. 1.
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Fig. 9 Aerial photograph around JR Tsuruoka Station before the earthquake, showing the liquified site of Fig. 10. The photograph (a part of
CTO20167-C8-43) was taken in June 2016 (after Geospatial Information Authority of Japan, 2019). Tst: JR Tsuruoka Station, Ul: JR Uetsu

Line.

Fig. 10 Damage due to the earthquake rocked at June 18, 2019 (6). Liquefied site of human-made strata, near JR Tsuruoka Station. Photo in June 21,

2019 (Right Photograph).
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Fig. 11 Map showing locations of Hakuba Village (Hb) and Kariwa
Village (Kr). Slightly modified from Nakagawa (2015). Solid
circle indicates epicenter of major damaging earthquake. Aw:
Awashima Island, Mu: Murakami, Ng: Niigata, Nn: Nagano,
Sd: Sado Island.
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