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A Study on the disaster of the 1855 Ansei-Edo earthquake around Kanagawa area
Ryoichi Nakamura, Akihito Nishiyama, Tomoya Harada, Tomoko Goto
Earthquake Research Institute, The University of Tokyo, 1-1-1, Yayoi, Bunkyo-ku, Tokyo, 113-0032, Japan

The intensity distribution of the 1855 Ansei Edo earthquake is characterized by being small in the Tama area at
which is the west of Edo. In order to ascertain such features, we investigated the ground conditions mainly by
Kanagawa prefecture through reliability of historical materials and on-site survey. Historical records in central
Kanagawa Prefecture are few and reliable articles of damages are only the Anryuji Temple at Atsugi city. This
temple is on the terrace deposit that is not soft soil. In addition, we examined the damage situation and ground of
Kanagawa-juku and Kawasaki area along the Tokaido area, and as a result, we can reconfirm that the intensity of
earthquake in Kawasaki villages are smaller than Kanagawa-juku, and the difference could not be explained by the
difference of surface geology. The portion where the seismic intensity distribution decreases seems to be continuous
from the Tama area to the Kawasaki area, and it is considered that there is a possibility due to the heterogeneous
influence of the deeper structure rather than the surface geology. In addition, regarding the damage of Kanagawa-
juku, we found the distribution of the damage more precisely. The damage spread throughout from the east end to
the west end of the Kanagawa-juku, and the damages were occurred not only at flat ground area but also at hill side
area.
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Fig. 1 Seismic intensity distribution for the 1855 Ansei-Edo earthquake in the Kanto region after (a) Usami
(1995), (b) Usami et al. (2013), and (c) Nakamura and Matsu’ura (2011). Curve in each figure is isoseismal
contour of intensity five on the old JMA scale. Rectangle, ellipsoid, and solid line in (a) indicate the frame of
enlarged figure, territory of the Hikone Domain, and trip route by Heikurou Suzuki immediately after the 1855

event, respectively.
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Fig. 2 Isoseismal maps of the 1855 Ansei-Edo earthquake after Usami (1995) (a) and the earthquake on Sep.
13. 1999 in the Philippine Sea Plate (h=76 km) after Nakamura et al. (2007) (b).

1 PFEROLEEDORER

Table 1

Correspondence table between collapse ratios and seismic intensities on the old JMA scale by

Usami (1995) (a) and Nakamura and Matsu’ura (2011) (b). The definition of collapse ratio is given in text..

(a) FHE£(1995) (b) TR KA (2011)
WM (%) N RER % B ®(%)0
~ 1.5 v 5 il 15
1.5 ~ 15.0 Ve~V 53 15 ~ 149
15.0 ~ 40.0 Vi 6 150 ~ 390
40.0 ~ 70.0 VI~V _ 6.5 400 ~ 69.0

70.0 ~ VI 7 700 LA 1
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Fig. 3 Damage distribution map in the Jonan region by the 1855 Ansei-Edo earthquake
(Reprint of Fig. 262-5 in Usami et al. (2013)).
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Fig. 4 (a) Topographic map around the Kawasaki-juku and Kanagara-juku from the 5m resolution DEM
provided by the Geospatial Information Authority of Japan (GSI). Ellipsoid roughly indicates the location of
the Kawasaki-ryo. Thick curves indicate the location of Kanagawa-juku and Kawasaki-juku. Geological

profile in Fig. 4(b) is along the dashed line AA’ and BB, respectively. (b) Geological profiles along the dashed
lines AA’ and BB’ in Fig. 4(a) (Added to Kanagawa Prefecture (1971)).
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Table 2 Summary of the building damage, various collapse ratios, and estimated seismic

intensity for each village in the Kawasaki-ryo from Usami (1995) and this study.

GRM | =R | eE | wER ez s [pEno|pEse| L | TEX
gt 130 1 2 4|RTEREE RIS 0.8% 1.5%  38%| 5 5
U8 2 At 106 0 0 4ENYIE 24 0.0% 0.0% 1.9% 4~5 [ 4~5
EAlR AT 104 1 0 6| BB~ 1.0% 10%  38% 5 5
BiRM 27 0 0 5 0.0% 0.0%  9.3% 4~5 4
| RIS HT 150 0 1 10 0.0% 03% 40% 5 4~5
JI gt 66 0 3 15 0.0% 2.3% 15.9% 5~6 5
i A 128 0 1 10 0.0% 04% 47% 5 4~5
NEFE 74 1 0 3 1.4% 1.4% 34% 5 5
et 42 4 0 5 9.5% 9.5% 155% 5~6 | 5~6
TR A AP 204 2 5 15| BT SR EE R 1R 1.0% 2.2%  7.1%| 5~6 -
bl ok 5jq | 12 0 2 12|BrEk et A IS 0.0%  8.3%| 66.7% 5~6 -
piul ot 31 E & PN -t ke 13 0 3 10 0.0% 115% 61.5% 5~6 -
KAl = A 268 5 12 50[EF BT WER BrEEEEE 1.9% 4.1%| 15.7% 5~6 5
B A /N7 R 3 244 3 1 50| E5EME1 TEKIE7 1 &R 1.2% 1.4% 11.9%] 5 -
TR #T H /< BRZE 8PS 158 2 6 15|ArEREEE AR IS 1.3% 32% 9.8% 5~6 -
&5t 1726 19 36 214 1.1% 21%  9.4%| 5~6 -
7% 3 )99I EBITHREFICEITHFEE, BEEL, HEE, M FE O
B IR REARS 2, B IR s
Table 3 Total number of buildings and number of totally collapsed buildings, partially collapsed
buildings, and damaged buildings after Kawasaki City (1994).
Upper column: the Kawasaki-ryo, Lower column: the Kawasaki-juku
R =& FiE HIER &% SRR | HEX
JHE T R GREXE) 1726 21 38 224 1.2% 2.3%
NI SR 0D )15 FE 5028 - 18 38 224\ B2~ A, TE14FR

* 4 M) EOSFAEOPE ML BCINFE+H A % B KRR = &

TER ARG BT N2 2)

Table 4 Summary of the building damage of temples and shrines in the Kanagawa-juku
from Earthquake Research Institute of the University of Tokyo(1985).
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Fig. 6 (a) Illustration around Kanagawa Area in the end of Edo period painted by
Hiroshige Ando (Added to Tokaido-Kanagawa-Runessansu- Hyogikai (1999)).

Rectangle shows the flame of Fig. 6(b). (b) Enlarged illustration around the Kawasaki-

juku.
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Table 5 Descriptions before and after the 1855 earthquake in Ishikubo and
Shinyashiki in the diaries “Kojima Nikki” and “Gozan-do-zassho”
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Fig. 7 Schematic map of Onoji-juku (Added to Kojima Museum, 1978).
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Fig. 8 Illustrated map of the Onoji-juku in the end of Edo period provided by Kojima Museum. Large
ellipsoid roughly indicates the location of Onoji-juku. Small circles roughly indicate the location of

Ishikubo and Aravashiki.
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9 BE:ZEFBIOEDEIN
Fig. 9 (a) Photo of Anryu-ji Temple. (b) Photo around the Anryu-ji Temple.
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Table 6 Summary of the damage in the territory of the Hikone Domain in
Setagaya. The damage are described in “Oba-ke monjo”.
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